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(54) MULTILAYER PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printed wiring board with which a through-hole and a 
via hole are assured of connection reliability in restraining a filler from shrinking on curing. 
SOLUTION: Interlayer resin insulating layers and conductor layers are alternately laminated on 
a board provided with a conductor layer, and inner and outer conductor layers are mutually 
connected through via holes to form a build-up wiring layer for the formation of a multilayer 
printed wiring board, wherein a through-hole is provided to the board to electrically connect the 
front and rear of the boards together, a non-conductive filler which contains metal particles is 
filled into the through-hole, and a conductor layer is formed on the exposed surface of the filler 
in the through-hole. It is preferable that the filler be composed of metal particles, resin, and 
inorganic fine powder and has 1 MQ.cm or above in resistivity. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the multilayer printed wiring board with which the build up wiring layer which carried 
out the laminating of the resin insulating layer between layers and the conductor layer by turns, 
and connected the conductor layers of an inside-and-outside layer in the Bahia hall is formed on 
the substrate which has a conductor layer The multilayer printed wiring board characterized by 
forming the through hole which connects a front face and a rear face to said substrate 
electrically, filling up the through hole with the non-conductive filler containing metal particles, 
and forming the wrap conductor layer in the exposure from the through hole of the filler further. 
[Claim 2] The multilayer printed wiring board according to claim 1 characterized by connecting 
the filler to the wrap aforementioned conductor layer in the Bahia hall. 

[Claim 3] Said filler is a multilayer printed wiring board according to claim 1 or 2 characterized by 
consisting of metal particles, resin, and the end of inorganic superfines. 

[Claim 4] Said filler is a multilayer printed wiring board given in any 1 of claims 1-3 characterized 
by specific resistance being 1 or more M omega-cm. 

[Claim 5] Mean particle diameter said metal particles Multilayer printed wiring board given in any 
1 of claims 1-4 characterized by being 0.1-30 micrometers. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is proposed about a multilayer printed wiring 
board about the multilayer printed wiring board which controlled hardening contraction of a filler 
and secured the connection dependability of a through hole and the Bahia hall. 
[0002] 

[Description of the Prior Art] In recent years, the package substrate which mounts IC chip 
corresponds to the miniaturization or improvement in the speed of electronic equipment 
accompanying the advance of electronic industry, and the densification by the fine pattern and 
what has high dependability are called for. 

[0003] As such a package substrate, a plating through hole is filled up with conductive paste, and 
the thing in which the conductor layer which covers this conductive paste was formed is 
indicated by JP.5-243728.A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the package substrate concerning the 
conventional technique of upper **, since conductive paste was used, hardening contraction of 
the resin needed to be carried out and conductivity needed to be produced. For this reason, in 
this package substrate, when it was easy to produce the clearance resulting from hardening 
contraction of a filler between conductive paste and the conductor of a through hole wall and it 
put to the bottom of an elevated temperature and a humid condition, the problem that the 
conductor layer which covers conductive paste exfoliated, or an open circuit occurred a through 
hole, the Bahia hall, and in between arose. 

[0005] Then, this invention aims at offering the printed wired board which controlled hardening 
contraction of a filler and secured the connection dependability of a through hole and the Bahia 
hall. 
[0006] 

[Means for Solving the Problem] Artificers hit on an idea of the following contents to invention 
considered as a summary configuration, as a result of inquiring wholeheartedly towards 
implementation of the above-mentioned purpose. 

(1) The multilayer printed wiring board of this invention on the substrate which has a conductor 
layer In the multilayer printed wiring board with which the build up wiring layer which carried out 
the laminating of the resin insulating layer between layers and the conductor layer by turns, and 
connected the conductor layers of an inside-and-outside layer in the Bahia hall is formed to said 
substrate The through hole which connects a front face and a rear face electrically is formed, 
the through hole is filled up with the non-conductive filler containing metal particles, and it is 
characterized by forming the wrap conductor layer in the exposure from the through hole of the 
filler further. 

[0007] In addition, in the above-mentioned multilayer printed wiring board, it is desirable that the 
filler is connected to the wrap aforementioned conductor layer in the Bahia hall, and, as for said 
filler, it is desirable that metal particles, resin, and mean particle diameter consist of the 
inorganic superfines end of 1-I000nm preferably. Moreover, for said filler, specific resistance is 
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1x108 more desirably 1 or more M omega-cm. It is more than omega-cm and the mean particle 

diameter said metal particles It is desirable that it is 0.1-30 micrometers. 

[0008] 

[Embodiment of the Invention] the hardening contraction for giving conductivity to the filler 
containing metal particles, since a filler and its filler are excelled in adhesion with a wrap 
conductor layer since the filler which contains metal particles as an ingredient which fills a 
through hole is being used for the multilayer printed wiring board of such this invention, and the 
non-conductive filler is used — it is not necessary to give — a through hole wall — exfoliation 
of the filler from a conductor can be prevented. It is because a conductor layer is pushed up and 
is made to exfoliate under heat-and-high-humidity conditions if such exfoliation exists, in case 
water collects and this water volatilizes. 

[0009] It is desirable to use the constituent as for which metal particles, resin, and mean particle 
diameter become especially desirable as a filler from the inorganic superfines end of 1-1000nm 
(preferably 2-100nm) in this invention. The network structure in which this reason is formed of 
the intermolecular force after inorganic superfines carries out the trap of the metal particles, and 
those metal particles do not sediment For this reason, it is because the conductor layer with 
which metal particles cover a projection, and this metal particles and it can unite with a filler 
front face and that adhesion can be raised. Exfoliation with a filler and a through hole conductor 
layer is prevented, and exfoliation with the conductor layer which covers a filler and this filler 
also with the bottom of heat-and-high-humidity conditions stops thereby, occurring. 
[0010] Here, as metal particles which constitute said filler, copper, gold, silver, aluminum, nickel, 
titanium, chromium, tin/lead, palladium, etc. can be used. These metal particles may give metal 
surface treatment agents, such as a complexing agent, etc. to that front face, in order to 
improve adhesion with resin. That mean particle diameter these metal particles It is desirable 
that it is 0.1-30 micrometers. This reason is that it is the range which can secure adhesion with 
the conductor layer which covers a filler. Moreover, as for the loadings of these metal particles, 
it is desirable to consider as 30 - 90 % of the weight to the total solids of a filler. This reason is 
that it is the range which can secure adhesion and printing nature to coincidence. 
[0011] Moreover, thermosetting resin and thermoplastics can be used as matrix resin which 
constitutes said filler. As thermosetting resin, any or at least one sort of resin chosen from an 
epoxy resin, polyimide resin, and phenol resin is good. As thermoplastics, polytetrafluoroethylene 
(PTFE), Fluororesins, such as an ethylene tetrafluoride 6 fluoride propylene copolymer (FEP) and 
an ethylene tetrafluoride perphloro alkoxy copolymer (PFA), Polyethylene terephthalate (PET), 
polysulfone (PSF), A polyphenylene sulfide (PPS), thermoplastic mold polyphenylene ether (PPE), 
Any which are chosen from polyether sulfone (PES), polyether imide (PEI), polyphenylene sulfone 
(PPES), polyethylenenaphthalate (PEN), a polyether ether ketone (PEEK), and polyolefine system 
resin or at least one sort is good. 

[0012] it is chosen out of a bisphenol mold epoxy resin and a novolak mold epoxy resin as 
optimal resin especially used for a filler — one sort is good even if few either. When a bisphenol 
mold epoxy resin chooses resin, such as A mold and a female mold, suitably, even if a diluent 
solvent is not used for this reason, that viscosity can be adjusted, and a novolak mold epoxy 
resin is excellent in thermal resistance or chemical resistance with high intensity, and is not 
disassembled in a strong base nature solution like nonelectrolytic plating liquid, and it is because 
it does not pyrolyze. As said bisphenol mold epoxy resin, even if few either, the thing which is 
chosen from the bisphenol A mold epoxy resin and a bisphenol female mold epoxy resin and 
which use one sort is desirable. Especially, since a bisphenol female mold epoxy resin can be 
used with a non-solvent by hypoviscosity, it is advantageous. As said novolak mold epoxy resin, 
even if few either, the thing which is chosen from a phenol novolak mold epoxy resin and a cresol 
novolak mold epoxy resin and which use one sort is desirable. When blending and using a novolak 
mold epoxy resin and a bisphenol mold epoxy resin in such resin, the blending ratio of coal is 1 / 
1 - 1/100 at a weight ratio. It is desirable. This reason is because it is the range which can 
prevent sedimentation of metal particles, controlling the rise of viscosity. 

[0013] As an inorganic ultrafine particle which constitutes said filler, it is desirable to use a silica, 
an alumina, silicon carbide, and a mullite. A silica is the optimal especially. The mean particle 
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diameter of this inorganic ultrafine particle is 2-100nm more preferably 1-1000nm. It carries out. 
This reason is that it is the range which can form association presumed to be hydrogen bond in 
the shape of a mesh, and can carry out the trap of the particulate matter, without spoiling the 
restoration nature of a through hole, since particle diameter is detailed. These loadings after 
inorganic superfines receive the total solids of a filler. It is desirable to consider as 0.1 - 5 % of 
the weight. This reason is that it is the range which can prevent hardening contraction, without 
spoiling restoration nature. 

[0014] In addition, as a curing agent used for such a resin constituent, an imidazole system 
curing agent, an acid-anhydride curing agent, and an amine system curing agent are desirable. It 
is because hardening contraction is small. By controlling hardening contraction, it can really [ of 
a filler and the conductor layer which covers it ] turn, and the adhesion can be raised. 
[0015] Moreover, the resin constituent before such hardening can be diluted with a solvent if 
needed. As this solvent, there are the cyclohexanol of NMP (normal methyl pyrrolidone), DMDG 
(diethylene-glycol wood ether), a glycerol, water, 1- 2-, or 3-, a cyclohexanone, methyl 
Cellosolve, methyl Cellosolve acetate, a methanol, ethanol, a butanol, propanol, etc. 
[0016] At this invention, it is the specific resistance of a filler 106 It is 108 more preferably more 
than omega-cm. It carries out to more than omega-cm, and considers as non-conductive, the 
time of grinding, after hardening that resin constituent if this reason makes a filler conductivity - 

- polish waste — a conductor — it is because it adheres between circuits and becomes a short 
cause. Moreover, although it is necessary to make it carry out hardening contraction that the 
above-mentioned resin constituent gives conductivity, it is because carrying out hardening 
contraction will cause exfoliation with the conductor layer which covers a filler, so it is not 
desirable. 

[0017] In this invention, the through hole and the filler may be connected in the Bahia hall on the 
wrap conductor layer. This reason is that it can lose the dead space by the through hole. 
[0018] In order to make a wiring consistency high in this invention, it is desirable to form the 
conductor layer in the inner layer of a substrate. At this time, a substrate carries out the 
laminating of the prepreg to a conductor layer by turns, and it comes to form it. For example, a 
substrate carries out the laminating of the prepreg which resin was infiltrated into the cloth or 
nonwoven fabric of a glass fiber or an aramid fiber, and was made into B stage to copper foil or 
the circuit board by turns, and is formed by carrying out hot press and unifying. 
[0019] the wall of the through hole where a filler is filled up with this invention — a conductor — 
it is desirable to form the roughening layer in a front face. This reason is that a filler and a 
through hole stick through a roughening layer, and a clearance does not occur. If an opening 
exists between a filler and a through hole, the conductor layer formed in right above [ of it ] with 
electrolysis plating will not become flat, or the air in an opening carries out thermal expansion of 
it, and it causes a crack and exfoliation, and is one side, and an opening is covered with water 
and it causes migration and a crack. If this point and a roughening layer are formed, such defect 
generating can be prevented. 

[0020] moreover, this invention — setting — a filler — the front face of a wrap conductor layer 

— the conductor of a through hole wall — it is advantageous that the roughening layer formed in 
the front face and the same roughening layer are formed. This reason is that adhesion with the 
resin insulating layer between layers or the Bahia hall is improvable with a roughening layer. If 
the roughening layer is especially formed in the side face of a conductor layer, the crack 
generated towards the resin insulating layer between layers with these interfaces as the starting 
point with the lack of adhesion of a conductor-layer side face and the resin insulating layer 
between layers can be controlled. 

[0021] The thickness of the roughening layer formed in the front face of such a through hole wall 
or a conductor layer has good 0.1-10 micrometers. This reason is that it will become a short 
cause between layers if too thick, and the adhesion force with adherend will become low if too 
thin. What carried out oxidation (melanism)-reduction processing and formed the conductor of a 
through hole wall or the front face of a conductor layer as this roughening layer, the thing 
processed and formed with the mixed water solution of an organic acid and the second copper 
complex, or the thing formed by plating processing of a copper-nickel-Lynn needlelike alloy is 
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good. 

[0022] Let an oxidation bath (melanism bath), NaOH (2.7 g/l), and NaBH4 (1.0 g/l.) be reduction 
baths for NaOH (20 g/l), NaCI02 (50 g/l), and Na3P04 (15.0 g/l) by the approach by oxidation 
(melanism)-reduction processing among these processings. 

[0023] moreover — the processing using the water solution of the organic-acid-second copper 
complex — the bottom of oxygen coexistence conditions, such as a spray and bubbling, — as 
follows — acting — a conductor — metallic foils, such as copper which is a circuit, are 
dissolved. 

Cu+Cu(II) An ->2Cu(I) An/2 2Cu(I) An/2+n/402+nAH (aeration) 

->2Cu(II) An+n/2H2 OA is complexing agents (it acts as a chelating agent), and n is the 
coordination number. 

[0024] The second copper complex used by this processing has the good second copper 
complex of azoles. The second copper complex of these azoles acts as an oxidizer for oxidizing 
metal copper etc. As azoles, diazole, triazole, and tetrazole are good. An imidazole, 2- 
methylimidazole, 2-ethyl imidazole, 2-ethyl-4-methylimidazole, 2-phenylimidazole, 2- 
undecylimidazole, etc. are good especially. The content of the second copper complex of these 
azoles has 1-15 good % of the weight. It is because it excels in solubility and stability if it is 
within the limits of this. 

[0025] Moreover, an organic acid is combined in order to dissolve copper oxide. As an example, 
any which are chosen from a formic acid, an acetic acid, a propionic acid, butanoic acid, a valeric 
acid, a caproic acid, an acrylic acid, a crotonic acid, oxalic acid, a malonic acid, a succinic acid, a 
glutaric acid, a maleic acid, a benzoic acid, a glycolic acid, a lactic acid, a malic acid, and sulfamic 
acid or at least one sort is good. The content of this organic acid and 0.1 - 30 % of the weight 
are good. It is for maintaining the solubility of oxidized copper and securing dissolution stability. 
In addition, the generated first copper complex dissolves in an operation of an acid, it combines 
with oxygen, and it turns into the second copper complex, and is again contributed to copper 
oxidation. Moreover, in addition to an organic acid, inorganic acids, such as a HOUFUTSU acid, a 
hydrochloric acid, and a sulfuric acid, may be added. 

[0026] In order to assist the dissolution of copper and the oxidation of azoles, halogen ion, for 
example, fluorine ion, a chlorine ion, bromine ion, etc. may be added to the etching reagent which 
consists of this organic-acid-second copper complex. This halogen ion can add and supply a 
hydrochloric acid, a sodium chloride, etc. The amount of halogen ion has 0.01 - 20 good % of the 
weight. It is because the formed roughening layer is excellent in adhesion with the resin 
insulating layer between layers if it is within the limits of this. 

[0027] The etching reagent which consists of this organic-acid-second copper complex 
dissolves in water, and prepares the second copper complex and organic acid (the need is 
accepted and it is the halogen ion) of azoles. 

[0028] Moreover, by plating processing of the needlelike alloy which consists of copper-nickel- 
Lynn, they are a copper sulfate 1 - 40 g/l, and a nickel sulfate. It is desirable to use the plating 
bath of the liquid presentation which consists of 0.1 - 6.0 g/l, a citric acid 10-20 g/l, 
hypophosphite 10-100 g/l, a 10-40g [/I. ] boric acid, a surfactant 0.01 - 10 g/l. 
[0029] In this invention, the complex of thermosetting resin, thermoplastics or thermosetting 
resin, and thermoplastics can be used as a resin insulating layer between layers used by the 
build up wiring layer. As thermosetting resin, an epoxy resin, polyimide resin, phenol resin, 
thermosetting polyphenylene ether (PPE), etc. can be used. As thermoplastics, 
polytetrafluoroethylene (PTFE), Fluororesins, such as an ethylene tetrafluoride 6 fluoride 
propylene copolymer (FEP) and an ethylene tetrafluoride perphloro alkoxy copolymer (PFA), 
Polyethylene terephthalate (PET), polysulfone (PSF), A polyphenylene sulfide (PPS), 
thermoplastic mold polyphenylene ether (PPE), Polyether sulfone (PES), polyether imide (PEI), 
polyphenylene sulfone (PPES), polyethylenenaphthalate (PEN), a polyether ether ketone (PEEK), 
polyolefine system resin, etc. can be used. Epoxy resin-PES, epoxy resin-PSF, epoxy resin-PPS, 
epoxy resin-PPES, etc. can be used as complex of thermosetting resin and thermoplastics. 
[0030] In this invention, glass-fabrics impregnating resin complex can be used as a resin 
insulating layer between layers. As this glass-fabrics impregnating resin complex, there are 
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glass-fabrics sinking-in epoxy, glass-fabrics sinking-in bismaleimide triazine, glass-fabrics sinking 
[ PTFE ] in, glass-fabrics sinking [ PPE ] in, glass-fabrics sinking-in polyimide, etc. 
[0031] Moreover, in this invention, the adhesives for nonelectrolytic plating can be used as a 
resin insulating layer between layers. The thing which it comes to distribute in the heat resistant 
resin which is not hardened [ from which the heat-resistant-resin particle of fusibility becomes 
the acid or oxidizer by which hardening processing was carried out with poor solubility by 
hardening processing as these adhesives for nonelectrolytic plating at an acid or an oxidizer ] is 
the optimal, a heat-resistant-resin particle carries out dissolution removal of this reason by 
processing with an acid or an oxidizer — having — a front face — an octopus — it is because 
the roughening side which consists of end-crater-like support can be formed. The depth of a 
roughening side has good 0.01-20 micrometers. It is for securing adhesion. Moreover, also in a 
semi additive process, 0.1-5 micrometers is good. It is because it is the range which can remove 
the nonelectrolytic plating film, securing adhesion. 

[0032] In the above-mentioned adhesives for nonelectrolytic plating, as said heat-resistant-resin 
particle by which especially hardening processing was carried out ** The floe which heat- 
resistant-resin powder 10 micrometers or less and ** mean particle diameter made condense 
[ mean particle diameter ] heat-resistant-resin powder 2 micrometers or less, The heat- 
resistant-resin powder and mean particle diameter whose mean particle diameter is 2-10 
micrometers ** Mixture with heat-resistant-resin powder 2 micrometers or less, ** The false 
particle to which mean particle diameter makes one sort come to adhere to it even if the front 
face of heat-resistant-resin powder whose mean particle diameter is 2-10 micrometers has little 
heat-resistant-resin powder 2 micrometers or less or inorganic powder either, ** mean particle 
diameter 0.1-0.8 The heat-resistant-resin powder and mean particle diameter of mum 0.8 
micrometers — exceeding — mixture with less than 2-micrometer heat-resistant-resin powder, 
and ** mean particle diameter 0.1-1.0 the heat-resistant-resin powder of mum — since — even 
if few either, the thing which is chosen and which use one sort is desirable. These are because 
more complicated support can be formed. The complex of the above-mentioned thermosetting 
resin, thermoplastics, thermosetting resin, and thermoplastics can be used for the heat resistant 
resin used with these adhesives for nonelectrolytic plating. 

[0033] the conductor formed in this invention on the conductor layer (a wrap thing is included 
for the filler with which the through hole was filled up) formed on the substrate, and the resin 
insulating layer between layers — a circuit is connectable in the Bahia hall. In this case, as for 
the Bahia hall, what was filled up with the plating film or conductive paste is good. 
[0034] Next, an example is given and how to manufacture the multilayer printed wiring board of 
this invention is explained concretely. In addition, although the approach described below is 
related with the manufacture approach of the multilayer printed wiring board by the semiadditive 
process, by the manufacture approach of the multilayer printed wiring board in this invention, a 
fully-additive process, a multi-lamination process, and the pin lamination method can be used for 
it. 

[0035] (1) First, break a through tube with a drill in a substrate, perform nonelectrolytic plating to 
the substrate front face containing the internal surface of a through tube, and form a through 
hole in it. As a substrate, resin substrates, such as a glass epoxy group plate, a polyimide 
substrate, a bismaleimide-triazine resin substrate, and a fluororesin substrate, or the copper clad 
laminate of these resin, a ceramic substrate, a metal substrate, etc. can be used. Especially 
when taking a dielectric constant into consideration, it is desirable to use double-sided copper- 
clad fluororesin substrates (polytetrafluoroethylene etc.). This substrate carries out 
thermocompression bonding of the copper foil by which one side was roughened to a fluororesin 
substrate. As nonelectrolytic plating, copper plating is good, when the covering power of plating 
is a bad substrate like a fluororesin substrate, surface treatment using the pretreatment liquid 

(trade name: — tetra dirty) which consists of an organic acid etc., such as processing and 

plasma treatment, is performed. 

[0036] (2) Next, perform electrolysis plating for thickness attachment. As this electrolysis 
plating, copper plating is good. And further, roughening processing of a through hole wall and the 
electrolysis plating film front face may be carried out, and a roughening layer may be prepared. 
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There is what is depended on oxidation (melanism)-reduction processing, a thing which carried 
out spray processing (etching processing) and formed the mixed water solution of an organic 
acid and the second copper complex, or a thing to depend on a copper-nickel-Lynn needlelike 
alloy plating in this roughening layer. 

[0037] When forming a roughening layer with nonelectrolytic plating in these processings, copper 
ion concentration, nickel ion concentration, and hypophosphorous acid ion concentration are 
each. It is desirable to use the plating water solution of the presentation which are 2.2x10-2 - 
4.1x10-2 mol/l, 2.2x10-3 - 4.1 x10-3 mol/l, and 0.20 - 0.25 mol/l. It is because the crystal 
structure of the coat which deposits in this range turns into needlelike structure and it excels in 
an anchor effect. In addition to the above-mentioned compound, a complexing agent and an 
additive may be added to this nonelectrolytic plating water solution. Moreover, a 0.01-1 Og [/I. ] 
surfactant may be added, as this surfactant — Nissin Chemical Industry SAFI Norian 440 for 
example, 465, and 485 etc. — it is desirable to use an acetylene content polyoxyethylene system 
surfactant. That is, when forming a roughening layer with nonelectrolytic plating, they are a 
copper sulfate 1 - 40 g/l, and a nickel sulfate. It is desirable to use the plating water solution of 
the liquid presentation which consists of 0.1 - 6.0 g/l, a citric acid 10-20 g/l, hypophosphite 10 
- 100 g/l, a boric acid 10-40 g/l, and a surfactant 0.01 - 10 g/l. 

[0038] When forming a roughening layer by oxidation reduction processing, it is desirable to make 
NaOH (20 g/l), NaCI02 (50 g/l), and Na3P04 (15.0 g/l) into an oxidation bath, and to make NaOH 
(2.7 g/l) and NaBH4 (1.0 g/l) into a reduction bath. 

[0039] Although it is represented by MEC COMPANY LTD. CZ8100 liquid when forming a 
roughening layer by etching processing using the mixed water solution of an organic acid and the 
second copper complex, a copper front face is made into irregularity using the oxidizing power of 
the divalent copper contained in liquid. 

[0040] The roughening layer may be covered with the layer of the metal whose ionization 
tendency is below titanium more greatly than copper, or noble metals, the time of the layer of 
said metal or noble metals covering a roughening layer, and this reason carrying out roughening 
processing of the layer insulation layer — a conductor — the local electrode reaction of a 
circuit — preventing — that conductor — it is because the dissolution of a circuit is prevented. 
The thickness of this layer has good 0.01-2 micrometers. As such a metal, there is at least one 
sort chosen from titanium, aluminum, zinc, iron, an indium, a thallium, cobalt, nickel, tin, lead, and 
a bismuth. Moreover, there are gold, silver, platinum, and palladium as noble metals. Especially, 
since tin can form a film with non-electrolyzed permutation plating and can follow a roughening 
layer, it is advantageous. In the case of this tin, hoe stannous-fluoride-thiourea and tin chloride- 
thiourea liquid are used and about 0.01-2-micrometer Sn layer is formed of the substitution 
reaction of Cu-Sn. On the other hand, as for the case of noble metals, approaches, such as a 
spatter and vacuum evaporationo, are adopted. 

[0041] (3) Next, it is filled up with the filler of a configuration of having mentioned above in a 
through hole. By applying in print processes on the substrate which laid the mask which prepared 
opening in the through hole part, it fills up with a filler in a through hole, and, specifically, it is 
dried and hardened after restoration. As hardening conditions, it is at 50 - 160 **. It is desirable 
that it is 0.5 - 5 hours. 

[0042] Furthermore, polish removes the roughening layer of the electrolysis plating film front 
face of the filler and substrate overflowing from a through hole, and flattening of the substrate 
front face is carried out. This polish has a belt sander and good buffing. Some metal particles are 
exposed to a front face, this exposed plating coat of the metal particles of a part and a 
conductor layer unifies, and good adhesion is discovered with this polish. 
[0043] (4) Above (3) After giving a catalyst nucleus to the front face of the substrate which 
carried out flattening, nonelectrolytic plating is performed, and it is thickness. The about 0.1-5- 
micrometer nonelectrolytic plating film is formed, electrolysis plating is performed further if 
needed, and the electrolysis plating film with a thickness of 5-25 micrometers is prepared. Next, 
a photosensitive dry film is laminated by hot press, the photo-mask film (glass is good) with 
which the pattern was drawn is laid, after exposing on the front face of the plating film, negatives 
are developed on it with a developer and etching resist is prepared in it. and the thing done for 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 2007/03/15 



JP,11-266082,A [DETAILED DESCRIPTION] 



Page 7 of 13 



the dissolution removal of the conductor of an etching-resist agenesis part with an etching 
reagent — a conductor — a wrap conductor-layer part is formed for a circuit part and a filler. 
As the etching reagent, persulfate water solutions, such as a water solution of a sulfuric-acid- 
hydrogen peroxide, ammonium persulfate, and sodium persulfate, potassium persulfate, and the 
water solution of a ferric chloride or a cupric chloride are good. 

[0044] (5) and the conductor which exfoliated and became independent about etching resist — 
the conductor after considering as a circuit and a conductor layer — form a roughening layer in 
a circuit and the front face of a conductor layer, a conductor — since the conductor is excellent 
in adhesion with the resin insulating layer between layers in a circuit and a filler when a 
roughening layer is formed in the front face of a wrap conductor layer — a conductor — the 
crack on the basis of the interface of the side face of a wrap conductor layer and a resin 
insulating layer does not generate a circuit and a filler. Moreover, by one side, adhesion with the 
Bahia hall where a wrap conductor layer is connected electrically is improved in a filler. The 
formation approach of this roughening layer is as having mentioned above, and has oxidization 
(melanism)-reduction processing, a needlelike alloy plating, or the approach of etching and 
forming, furthermore, after roughening — a conductor — it may be filled up with resin between 
circuits, and a front face may be ground and graduated, in this case, after polish — a conductor 

— it is desirable to roughen a circuit front face. As restoration resin at this time, they are a 
bisphenol female mold epoxy resin, an imidazole curing agent, and mean particle diameter. The 
constituent which consists of a 0.1-30-micrometer inorganic particle is good. 

[0045] (6) Form the resin insulating layer between layers on the wiring substrate which carried 
out in this way and was produced. As a resin insulating layer between layers, the complex of 
thermosetting resin, thermoplastics or thermosetting resin, and thermoplastics can be used. 
Moreover, in this invention, the adhesives for nonelectrolytic plating mentioned above as a resin 
insulating material between layers can be used. The resin insulating layer between layers is 
formed by applying the non-sclerosing solution of these resin using a roll coater, curtain coater, 
etc., or carrying out thermocompression bonding of the film-like resin, and laminating it. in 
addition — this condition — a conductor — the conductor in which the resin insulation layer 
thickness between layers on a circuit pattern is thin, and has a large area — since the resin 
insulation layer thickness between layers on a circuit became thick and irregularity has occurred 
in many cases, it is desirable to press using a metal plate metallurgy group roll, heating, and to 
carry out flattening of the front face of the resin insulating layer between layers. 
[0046] (7) next, the lower layer conductor covered by this resin insulating layer between layers - 

- in order to secure electrical installation with a circuit (through hole), prepare opening in the 
resin insulating layer between layers. Punching of this opening is performed in exposure and a 
development, when the resin insulating layer between layers consists of a photopolymer, and 
when consisting of thermosetting resin or thermoplastics, it is performed in a laser beam. At this 
time, there are carbon dioxide gas laser, ultraviolet laser, excimer laser, etc. as a laser beam 
used. DESUMIA processing may be performed when hole dawn is carried out in a laser beam. It 
can carry out using the oxidizer which consists of water solutions, such as a chromic acid and a 
permanganate, and this DESUMIA processing is the oxygen plasma, oxygen, and CF4. You may 
process with the mixed-gas plasma etc. 

[0047] (8) Roughen the front face of the resin insulating layer between layers in which opening 
was formed, if needed. When the adhesives for nonelectrolytic plating mentioned above are used 
as a resin insulating layer between layers, the front face of the insulating layer is processed with 
an acid or an oxidizer, it dissolves or removes [ decomposition ] alternatively and only a heat- 
resistant-resin particle is roughened. As an acid, although there are organic acids, such as a 
phosphoric acid, a hydrochloric acid, a sulfuric acid or formic acid, and an acetic acid, it is 
desirable to use especially an organic acid. It is because it is hard to make the metallic 
conductor layer exposed from the Bahia hall corrode when roughening processing is carried out. 
As an oxidizer, it is desirable to use a chromic acid and permanganates (potassium permanganate 
etc.). Moreover, even when thermosetting resin and thermoplastics are used, the surface 
roughening processing by the oxidizer chosen from water solutions, such as a chromic acid and a 
permanganate, is effective, in addition, the case of resin, such as fluororesins 
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(polytetrafluoroethylene etc.) which are not roughened in an oxidizing agent, — plasma treatment 

tetra a front face is roughened by it being dirty (Junkosha metal naphthalene compound) 

etc. 

[0048] (9) Next, give the catalyst nucleus for nonelectrolytic plating to the roughening side of 
said resin insulating layer between layers. Generally, a catalyst nucleus is palladium-tin colloid, 
immerses for it, dries and heat-treats a substrate in this solution, and fixes a catalyst nucleus to 
a resin front face. Moreover, a metal nucleus can be driven into a resin front face by CVD, the 
spatter, and the plasma, and it can consider as a catalyst nucleus, in this case, a metal nucleus 
is embedded on a resin front face — ******** — a core [ nucleus / this / metal ] — plating — 
depositing — a conductor — the resin which is hard to roughen since a circuit is formed, and 
fluororesins (polytetrafluoroethylene etc.) — like — resin and a conductor — bad resin can also 
secure [ adhesion with a circuit ] adhesion. As this metal nucleus, any which are chosen from 
palladium, silver, gold, platinum, titanium, copper, and nickel or at least one or more sorts are 
good. In addition, the amount of a metal nucleus is 20microg/cm2. The following is good. It is 
because a metal nucleus must be removed if this amount is exceeded. 

[0049] (10) Next, perform nonelectrolytic plating to the roughening side of the resin insulating 
layer between layers, and form the nonelectrolytic plating film in the whole surface, thickness of 
this nonelectrolytic plating film 0.1-5 micrometers — more — desirable — It is 0.5-3 
micrometers. Non-electrolytic copper plating of nonelectrolytic plating is good. As the plating 
liquid, the thing of a conventional method can be used, for example, they are a 29g [/I. ] copper 
sulfate, the sodium carbonate of 25 g/l, the tartrate of 140 g/l, the sodium hydroxide of 40 g/l, 
and 37% formaldehyde. The thing of the presentation which consists of 150ml and pH=1 1.5 is 
good. 

[0050] (11) Form plating resist on the nonelectrolytic plating film formed above (10). As 
mentioned above, plating resist laminates a photopolymer film (dry film), and is formed exposure 
and by carrying out a development. 

[0051] (12) — further — a plating-resist agenesis part — electrolysis plating — giving — a 
conductor — a circuit part (the Bahia hall part is included) is thickness-attached, and is carried 
out. As the above-mentioned electrolysis plating, it is desirable to use copper plating here, and 
the thickness has good 5-30 micrometers. Moreover, it is desirable for it to be filled up with the 
electrolysis plating film and to form the so-called fill DOBIA in said Bahia hall. This reason is that 
the surface smoothness of the resin insulating layer between layers is securable. Furthermore, 
said Bahia hall may be formed in right above [ of the through hole established in the substrate ]. 
It is for densification. 

[0052] (13) the conductor which carried out dissolution removal of the nonelectrolytic plating 
film under the plating resist with etching reagents, such as persulfate water solutions, such as a 
mixed water solution of a sulfuric acid and a hydrogen peroxide, sodium persulfate, ammonium 
persulfate, and sodium persulfate, potassium persulfate, and a ferric chloride, a water solution of 
a cupric chloride, and became independent after exfoliating plating resist — consider as a circuit 
(the Bahia hall is included). Furthermore, dissolution removal of the palladium catalyst nucleus on 
the exposed roughening side is carried out by a chromic acid etc. 

[0053] (14) and the process of the above-mentioned [ top / this / substrate ] — repeating — 
further — the upper conductor — a circuit can be prepared. Hereafter, it explains based on an 
example. 
[0054] 

[Example] (Example 1) 

(1) Thickness Copper clad laminate which the 18-micrometer copper foil 2 by which one side 
roughening was carried out laminates in 0.8mm BT (bismaleimide triazine) resin substrate 1 was 
used as the start ingredient (refer to drawing 1 (a)). First, carried out drill drilling of this copper 
clad laminate (refer to drawing 1 (b)), subsequently palladium-tin colloid was made to adhere, and 
nonelectrolytic plating was performed on the following presentation and conditions. 
[Nonelectrolytic plating water solution] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 ml/INaOH 40 g/lalpha and alpha'-bipyridyl 80 
mg/IPEG 0.1 g/l [nonelectrolytic plating conditions] 
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It is 30 minutes [0055] by whenever [ 70-degree C solution temperature ]. Subsequently, 
electrolytic copper plating was performed on condition that the following, and the electrolytic 
copper plating film with a thickness of 15 micrometers was formed (refer to drawing 1 (c)). 
[Electrolysis plating water solution] 

Sulfuric acid 180 g/l Copper sulfate 80 g/l Additive (made in ATOTEKKU Japan, a trade name: 

KAPARASHIDO GL) 

1 MI/I [Electrolysis Plating Conditions] 

Current density 1 A/dm 2 hours 30-minute temperature Room temperature [0056] (2) The 
substrate in which the conductor (a through hole is included) which consists of non-electrolytic 
copper plating film and electrolytic copper plating film was formed on the whole surface NaOH 
(20 g/l), NaCI02 after washing in cold water and drying (50 g/l), The oxidation reduction 
processing which makes a reduction bath an oxidation bath (melanism bath), NaOH (2.7 g/l.), and 
NaBH4 (1.0 g/l) was presented with Na3P04 (1 5.0g/(l.)), and the roughening layer 4 was formed 
in all the front faces of a conductor including the through hole 3 (refer to drawing 1 (d)). 
[0057] [preparation of the filler for through holes] — a cresol novolak mold epoxy resin (the 
product made from oiHzed shell — ) the Epicoat 152 3.5 weight section and a bisphenol female 
mold epoxy resin (the product made from oiHzed shell — ) The Epicoat 807 14.1 weight section 
and the silica superfines end of 14nm mean particle diameter (Aerosil R202) The 1.0 weight 
sections are kneaded with 3 rollers. Furthermore, imidazole curing agent (Shikoku formation 
make, 2E4 MZ-CN) The 1.2 weight sections, Copper powder with a mean particle diameter of 15 
micrometers The 100 weight sections are added, and it kneads with 3 rollers, and is at 22**1 
degree C about the viscosity of such mixture. It adjusted to 200 - 1000 Pa-s, and the filler 5 for 
through holes was prepared. 

[0058] (3) They are every 1 hour and a pan, respectively at 80 degrees C after being filled up 
with the prepared filler 5 by screen-stencil in a through hole 3 and drying, and 100 **. It was 
made to harden with heating of 1 hour at 150 degrees C. and a conductor — the filler 5 which it 
began to see from a roughening side and a through hole 3 on top — #400 The belt sander polish 
using belt abrasive paper (Sankyo Rikagaku make) removed, further, in order to remove the 
blemish by this belt sander polish, buffing by the alumina abrasive grain or the SiC abrasive grain 
was performed, and flattening of the substrate front face was carried out (refer to drawing 1 (e)). 

[0059] (4) Above (3) A palladium catalyst (product made from ATOTEKKU) is given to the 
substrate front face which carried out flattening, and it is the above (1). By performing non- 
electrolytic copper plating on the same conditions, it is thickness. The 0.6-micrometer non- 
electrolytic copper plating film 6 was formed (refer to drawing 1 (f)). 

[0060] (5) subsequently, the above (1) the same conditions — electrolytic copper plating — 
giving — the electrolytic copper plating film 7 with a thickness of 15 micrometers — forming — 
a conductor — the thickness of the part used as a circuit 9 — the part which serves as the 
wrap conductor layer (circular through hole land) 10 in the filler 5 with which attached and the 
through hole 3 was filled up was formed. 

[0061] (6) a conductor — a commercial photosensitive dry film is stuck on both sides of the 
substrate in which the part used as a circuit 9 and a conductor layer 10 was formed, and a mask 
is laid in them — 100 mJ/cm2 The development was carried out in exposure and a 0.8% sodium- 
carbonate water solution, and the etching resist 8 with a thickness of 15 micrometers was 
formed (refer to drawing 2 (a)). 

[0062] (7) the conductor which carried out dissolution removal of the plating film of the part 
which does not form etching resist 8 with the etching reagent using the mixed liquor of a sulfuric 
acid and a hydrogen peroxide, carried out exfoliation removal of the etching resist 8 by KOH 5% 
further, and became independent — the wrap conductor layer 10 was formed for the circuit 9 
and the filler 5 (refer to drawing 2 (b)). furthermore, the conductor which carries out oxidation 
reduction processing and includes a side face — a front face — the above (2) Roughening 
processing was carried out similarly. 
[0063] [Preparation of a resin bulking agent] 

** . Bisphenol female mold epoxy monomer (product made from oiHzed shell, molecular weight 
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310, YL983U) 100 weight section, Mean-particle-diameter spherical particle by which coating of 
the silane coupling agent was carried out to the front face It is Si02 at 1.6 micrometers (the 
product made from an ADOMA tech, CRS 1101-CE, and here), magnitude of grain of maximum 
size is made below into the thickness (15 micrometers) of the inner layer copper pattern 
mentioned later — the 170 weight sections and leveling agent (the Sannopuko make, 
PERENORU S4) The 1.5 weight sections are kneaded with 3 rolls. It is 45,000-49,000cps at 
23**1 degree C about the viscosity of the mixture. It adjusted. 

** . Imidazole curing agent 6.5 (Shikoku formation make, 2E4 MZ-CN) Weight section. These 
were mixed and resin bulking agent 12a was prepared. 

[0064] (8) applying prepared resin bulking agent 12a to one side of a substrate by screen-stencil 
— a conductor — it is filled up between a circuit 9 or a conductor layer 10, and dries in 70 
degrees C and 20 minutes — making — the field of another side — the same — carrying out — 
resin bulking agent 12a — a conductor — it was filled up between the circuit 9 or the conductor 
layer 10, and was made to dry in 70 degrees C and 20 minutes That is, this process is filled up 
with resin bulking agent 12a between inner layer copper patterns. 

[0065] (9) Above (8) It is one side of a substrate which finished processing #400 By belt sander 
polish using belt abrasive paper (Sankyo Rikagaku make), it ground so that resin bulking agent 
12a might not remain in the front face of the inner layer copper patterns 9 and 10, and 
subsequently buffing for removing the blemish by said belt sander polish was performed. Such a 
series of polishes were similarly performed about the field of another side of a substrate. 
Subsequently, 120 degree C performed [ 100 degree C ] heat-treatment of 7 hours at 180 
degree C by 150 degree C for 1 hour for 3 hours for 1 hour, and resin bulking agent 12a was 
hardened. 

[0066] thus, a conductor — the surface section of resin bulking agent 12a with which it filled up 
between the circuit 9 or the conductor layer 10, and a conductor — the roughening layer 1 1 of a 
circuit 9 or conductor-layer 10 top face — removing — substrate both sides — graduating — 
resin bulking agent 12a and a conductor — the substrate which the circuit 9 or the side face of 
a conductor layer 10 stuck firmly through the roughening layer 1 1 was obtained. That is, the 
front face of resin bulking agent 12a and the front face of a inner layer copper pattern turn into 
the same flat surface according to this process. Tg point of filled hardening resin was [ here, ] 
155.6 **, and the line coefficient of thermal expansion was 44.5x1 0-6/degree C. 
[0067] (10) next, a conductor — thickness it is thin on the front face of the wrap conductor 
layer 10 from a Cu-nickel-P alloy in a circuit 9 and the front face of a filler 5 the 2.5-micrometer 
roughening layer (concave convex layer) 1 1 — forming — further — the front face of this 
roughening layer 1 1 — thickness 0.3-micrometer Sn layer was formed (not shown about refer to 
drawing 2 (c) and Sn layer). The formation approach is as follows. Namely, carry out acid cleaning 
of the substrate, and carry out software etching and, subsequently it processes with the catalyst 
solution which consists of a palladium chloride and an organic acid. Copper-sulfate 8 g/l, a nickel 
sulfate after giving Pd catalyst and activating this catalyst 0.6 g/l, citric-acid 15 g/l, sodium 
hypophosphite 29 g/l, boric-acid 31 g/l, and surfactant 0.1 g/l and the nonelectrolytic plating 
bath which consists of pH=9 — plating — giving — copper — a conductor — thickness it is thin 
from a Cu-nickel-P alloy on the surface of a circuit The 2.5-micrometer roughening layer 1 1 was 
formed. Furthermore, pH=1.2 which consists of 0.1 mol/l hoe stannous-fluoride-1.0 mol/l 
thiourea liquid At the temperature of 50 degrees C, it is immersed in a non-electrolyzed tin 
permutation plating bath for 1 hour, a Cu-Sn substitution reaction is carried out to it, and it is 
thickness to the front face of said roughening layer. 0.3-micrometer Sn layer was prepared (not 
shown about Sn layer). 

[0068] (11) The adhesives A and B for nonelectrolytic plating were prepared as follows. 

A They are 35 weight sections, the photosensitive monomer (Toagosei make and ARONIKKUSU 

M315) 3.15 weight section, and a defoaming agent (the Sannopuko make, S-65) about 25% acrylic 

ghost of the preparation **. cresol novolak mold epoxy resin (the Nippon Kayaku make, 

molecular weight 2500) of the adhesives for nonelectrolytic plating for the upper layers. The 0.5 

weight sections and NMP Stirring mixing of the 3.6 weight sections was carried out. 

** . The polyether sulfone (PES) 12 weight section, mean particle diameter of an epoxy resin 
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particle (Mitsuhiro formation make, the polymer pole) 1.0 micrometers The 7.2 weight sections, 
mean particle diameter After mixing the 3.09 weight sections for a 0.5-micrometer thing, the 
NMP30 weight section was added further and stirring mixing was carried out with the bead mill. 
** . The imidazole curing agent (Shikoku formation make, 2E4 MZ~CN) 2 weight section, the 
photoinitiator (product made from Kanto chemistry, benzophenone) 2 weight section, and 
photosensitizer (the product made from the Hodogaya chemistry, and EAB) 0.2 Stirring mixing of 
the weight section and the NMP 1.5 weight section was carried out. These were mixed and the 
adhesives for nonelectrolytic plating for the upper layers were obtained. 
[0069] B. They are 35 weight sections, the photosensitive monomer (Toagosei make and 
ARONIKKUSU M315) 4 weight section, and a defoaming agent (the Sannopuko make, S-65) 
about 25% acrylic ghost of the preparation **. cresol novolak mold epoxy resin (the Nippon 
Kayaku make, molecular weight 2500) of the adhesives for nonelectrolytic plating for lower 
layers. The 0.5 weight sections and NMP Stirring mixing of the 3.6 weight sections was carried 
out. 

** . The polyether sulfone (PES) 12 weight section, mean particle diameter of an epoxy resin 
particle (Mitsuhiro formation make, the polymer pole) 0.5-micrometer thing After mixing the 
14.49 weight sections, the NMP30 weight section was added further and stirring mixing was 
carried out with the bead mill. 

** . The imidazole curing agent (Shikoku formation make, 2E4 MZ-CN) 2 weight section, the 
photoinitiator (Ciba-Geigy make, IRUGA cure 1-907) 2 weight section, and photosensitizer (the 
Nippon Kayaku make, DETX-S) Stirring mixing of the 0.2 weight sections and the NMP 1.5 weight 
section was carried out. These were mixed and the adhesives for nonelectrolytic plating for 
lower layers were obtained. 

[0070] (12) adhesives B for nonelectrolytic plating (viscosity 1.5 - 3.2 Pa-s) prepared above (1 1) 
Adhesives A for nonelectrolytic plating (viscosity 5 - 20 Pa-s) After using and applying the roll 
coater to both sides of a substrate one by one and leaving it to them for 20 minutes in the level 
condition, desiccation for 30 minutes was carried out to them at 60 degrees C, and with a 
thickness of 40 micrometers adhesives layer 12b (two-layer structure) was formed in them 
(refer to drawing 2 (d)). Furthermore, the polyethylene terephthalate film was stuck through the 
binder on this adhesives layer 12b. 

[0071] (13) Stick the photo-mask film with which the black spot of 85 micrometerphi was printed 
to both sides of the substrate in which said adhesives layer 12b was formed, and it is an 
ultrahigh pressure mercury lamp. 500 mJ/cm2 It exposed. By carrying out spray development of 
this with a DMDG solution, opening used as the Bahia hall of 85 micrometerphi was formed in 
adhesives layer 12b. Furthermore, it is the substrate concerned with an ultrahigh pressure 
mercury lamp 3000 mJ/cm2 It exposes and is 1 hour and after that at 100 **. By carrying out 
heat-treatment of 5 hours at 150 degrees C, with a thickness of 35 micrometers adhesives layer 
(resin insulating layer between layers) 12b which has opening (opening 13 for the Bahia hall 
formation) excellent in the dimensional accuracy equivalent to a photo-mask film was formed 
(refer to drawing 2 (e)). In addition, a roughening layer is partially exposed to opening used as the 
Bahia hall. 

[0072] (14) Dissolution removal of the epoxy resin particle which is immersed in a chromic acid 
for 19 minutes, and exists the substrate in which the opening 13 for the Bahia hall formation was 
formed in an adhesives layer front face was carried out, and the front face of the adhesives layer 
concerned was roughened, and after being immersed in the neutralization solution (product made 
from SHIPUREI) after that, it rinsed. 

[0073] (15) The catalyst nucleus was given to the front face of adhesives layer 12b and the 
opening 13 for the Bahia halls by giving a palladium catalyst (product made from ATOTEKKU) to 
the substrate which performed the surface roughening process (a roughening depth of 3 
micrometers). 

[0074] (16) To this substrate, it is the above (1). Non-electrolytic copper plating was performed 
similarly and the non-electrolytic copper plating film with a thickness of 0.6 micrometers was 
formed in the whole split face (refer to drawing 3 (a)). At this time, since the plating film was 
thin, irregularity was observed in the nonelectrolytic plating film front face. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2007/03/15 



JP,11-266082,A [DETAILED DESCRIPTION] 



Page 12 of 13 



[0075] (17) a commercial photopolymer film (dry film) is stuck on the non-electrolytic copper 
plating film 14, and a mask is laid — 100 mJ/cm2 it exposes — the development was carried out 
by the 0.8% sodium carbonate, and the plating resist 16 with a thickness of 15 micrometers was 
formed (refer to drawing 3 (b)). 

[0076] (18) next, the above (1) the same — carrying out — electrolytic copper plating — giving 

the electrolytic copper plating film 1 5 with a thickness of 1 5 micrometers — forming — a 
conductor — thickness attachment of a circuit part and the Bahia hall part was performed (refer 
to drawing 3 (c)). 

[0077] (19) a conductor with a thickness of 16 micrometers which carries out etching processing 
of the nonelectrolytic plating film 14 under the plating resist 16 with the mixed liquor of a sulfuric 
acid and a hydrogen peroxide, carries out dissolution removal and consists of non-electrolytic 
copper plating film 14 and electrolytic copper plating film 15 after carrying out exfoliation 
removal of the plating resist 16 by KOH 5% — the circuit 9 (the Bahia hall 17 is included) was 
formed (refer to drawing 3 (d)). 

[0078] (20) the above (19) — a conductor — the substrate in which the circuit 9 (the Bahia hall 
17 is included) was formed — copper-sulfate 8 g/l and nickel sulfate 0.6 g/l, citric-acid 15 g/l, 
sodium hypophosphite 29 g/l, a 31 g [/I. ] boric acid, and surfactant the nonelectrolytic plating 
liquid of pH=9 which consists of 0.1 g/l — being immersed — this — a conductor — the 
roughening layer 1 1 which consists of with a thickness of 3 micrometers copper-nickel-Lynn on 
the surface of a circuit was formed. When the roughening layer 1 1 was analyzed by EPMA (X-ray 
fluorescence) at this time, the presentation ratio of nickel 1.5mol % and P 0.5 mol% was shown 
Cu 98mol%. And further, the substrate was washed in cold water, it was immersed in the non- 
electrolyzed tin permutation plating bath which consists of 0.1 mol/l hoe ****-ized tin-1.0 mol/l 
thiourea liquid at 50 degrees C for 1 hour, and the tin permutation plating layer with a thickness 
of 0.05 micrometers was formed in the front face of said roughening layer 1 1 (however, not 
shown about a tin permutation plating layer). 

[0079] (21) repeating the process of aforementioned (12) - (20) — further — the upper resin 
insulating-layer 12between layers b, and a conductor — the one-layer laminating of the circuit 9 
(the Bahia hall 17 is included) was carried out, and the multilayer-interconnection substrate was 
obtained (refer to drawing 4 (a)), in addition — here — a conductor — although the roughening 
layer 1 1 which consists of copper-nickel-Lynn on the surface of a circuit is formed, a tin 
permutation plating layer is not formed in this roughening layer 1 1 front face. 
[0080] (22) Oligomer of the photosensitive grant which, on the other hand, acrylic-ized 50% of 
epoxy groups of 60% of the weight of the cresol novolak mold epoxy resin (Nippon Kayaku make) 
dissolved in DMDG (molecular weight 4000) The 46.67 weight sections, 80% of the weight of the 
bisphenol A mold epoxy resin (the product made from oil-ized shell — ) dissolved in the methyl 
ethyl ketone the Epicoat 1001 14.121 weight section and an imidazole curing agent (Shikoku — 
formation — make — ) the multiple-valued acrylic monomer (the Nippon Kayaku make — ) which 
are the 2E4 MZ-CN1.6 weight section and a photosensitive monomer the R604 1.5 weight 
section the same — a multiple-valued acrylic monomer (the product made from the Kyoeisha 
chemistry — ) the leveling agent (the Kyoeisha make — ) which consists of the DPE6A 3.0 weight 
section and an acrylic ester polymerization object The poly flow No.75 0.36 weight section is 
mixed, and it is the IRUGA cure 1-907 (Ciba-Geigy make) as a photoinitiator to this mixture. The 
2.0 weight sections, DETX-S as a photosensitizer (Nippon Kayaku make) The 0.2 weight sections 
are added and it is DMDG (diethylene-glycol wood ether)1.0 further. The weight section was 
added and the solder resist constituent which adjusted viscosity to 1.4**0.3 Pa-s at 25 degrees 
C was obtained. In addition, measurement of viscosity is a Brookfield viscometer (Tokyo Keiki 
and DVL-B mold). In the case of 60rpm, they are rotor No.4 and 6rpm. The case was based on 
rotor No.4. 

[0081] (23) The above-mentioned solder resist constituent was applied to both sides of the 
multilayer-interconnection substrate obtained above (21) by the thickness of 20 micrometers. 
Subsequently, the side in which the chromium layer was formed in the soda lime glass substrate 
with a thickness of 5mm with which the circle pattern (mask pattern) of solder resist opening 
was drawn by the chromium layer after performing for 20 minutes at 70 degrees C and 
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performing desiccation processing for 30 minutes at 70 degrees C is stuck in a solder resist 
layer, and they are 1000 mJ/cm2. The DMTG development was exposed and carried out by 
ultraviolet rays. Furthermore, it heat-treated at 120 degree C by 100 degree C for 1 hour for 1 
hour, and heat-treated [ 80 degrees C ] on the conditions of 3 hours by 150 degree C for 1 hour, 
and the solder resist (diameter of opening 200 micrometers) layer 18 (thickness of 20 
micrometers) in which the pad part carried out opening was formed. 

[0082] (24) Next, the substrate in which the solder resist layer 18 was formed was immersed in 
the non-electrolyzed nickel-plating liquid of pH=5 which consists of nickel chloride 30 g/l, 
sodium hypophosphite 10 g/l, and sodium-citrate 10 g/l for 20 minutes, and the nickel-plating 
layer 19 with a thickness of 5 micrometers was formed in opening. Furthermore, the substrate 
was immersed in the non-electrolyzed gilding liquid which consists of gold cyanide potassium 2 
g/l, ammonium-chloride 75 g/l, sodium-citrate 50 g/l, and 10g [/I. ] sodium hypophosphite for 23 
seconds on 93-degree C conditions, and the gilding layer 20 with a thickness of 0.03 
micrometers was formed on the nickel-plating layer 19. 

[0083] (25) And print soldering paste to opening of the solder resist layer 18. By carrying out a 
reflow at 200 degrees C, the solder bump (solder object) 21 was formed and the multilayer 
printed wiring board which has the solder bump 21 was manufactured (refer to drawing 4 (b)). In 
addition, tin-silver, a tin-indium, tin-zinc, a tin-bismuth, etc. can be used as solder. 
[0084] (Example 1 of a comparison) The multilayer printed wiring board which has a solder bump 
like an example 1 was manufactured except having made the through hole screen-stencil and 
harden conductive paste (the Tatsuta Electric Wire & Cable make, DD paste XAE1209). 
[0085] Thus, about the multilayer printed wiring board of the manufactured example 1 and the 
example 1 of a comparison, it is humidity. 100%, temperature On the conditions of 121 degrees C 
and two atmospheric pressures The PCT (pressure cooker test) trial left for 200 hours was 
carried out, and the existence [ through hole / the Bahia hall and ] of an open circuit was 
checked. Consequently, with the patchboard of the example 1 of a comparison, the open circuit 
was seen to an open circuit not having been observed between the conductor layer and the 
through hole in the patchboard of an example 1. When this carries out the cross cut of the 
patchboard of the example 1 of a comparison in the through hole section and observes it with an 
optical microscope, conductive paste is carrying out hardening contraction, a clearance occurs 
between a through hole and the hardening object of the conductive paste, water collects here, 
and it serves as a gas with heating, pushes up the conductor layer on a through hole, and is 
presumed to have attained to the open circuit. 
[0086] 

[Effect of the Invention] As explained above, according to this invention, the printed wired board 
which controlled hardening contraction of a filler and secured the connection dependability of a 
through hole and the Bahia hall can be offered. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention is proposed about a multilayer printed wiring 
board about the multilayer printed wiring board which controlled hardening contraction of a filler 
and secured the connection dependability of a through hole and the Bahia hall. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the package substrate which mounts IC chip 
corresponds to the miniaturization or improvement in the speed of electronic equipment 
accompanying the advance of electronic industry, and the densification by the fine pattern and 
what has high dependability are called for. 

[0003] As such a package substrate, a plating through hole is filled up with conductive paste, and 
the thing in which the conductor layer which covers this conductive paste was formed is 
indicated by JP,5-243728,A. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, the printed wired board 
which controlled hardening contraction of a filler and secured the connection dependability of a 
through hole and the Bahia hall can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the package substrate concerning the 
conventional technique of upper **, since conductive paste was used, hardening contraction of 
the resin needed to be carried out and conductivity needed to be produced. For this reason, in 
this package substrate, when it was easy to produce the clearance resulting from hardening 
contraction of a filler between conductive paste and the conductor of a through hole wall and it 
put to the bottom of an elevated temperature and a humid condition, the problem that the 
conductor layer which covers conductive paste exfoliated, or an open circuit occurred a through 
hole, the Bahia hall, and in between arose. 

[0005] Then, this invention aims at offering the printed wired board which controlled hardening 
contraction of a filler and secured the connection dependability of a through hole and the Bahia 
hall. 
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MEANS 



[Means for Solving the Problem] Artificers hit on an idea of the following contents to invention 
considered as a summary configuration, as a result of inquiring wholeheartedly towards 
implementation of the above-mentioned purpose. 

(1) The multilayer printed wiring board of this invention on the substrate which has a conductor 
layer In the multilayer printed wiring board with which the build up wiring layer which carried out 
the laminating of the resin insulating layer between layers and the conductor layer by turns, and 
connected the conductor layers of an inside-and-outside layer in the Bahia hall is formed to said 
substrate The through hole which connects a front face and a rear face electrically is formed, 
the through hole is filled up with the non-conductive filler containing metal particles, and it is 
characterized by forming the wrap conductor layer in the exposure from the through hole of the 
filler further. 

[0007] In addition, in the above-mentioned multilayer printed wiring board, it is desirable that the 
filler is connected to the wrap aforementioned conductor layer in the Bahia hall, and, as for said 
filler, it is desirable that metal particles, resin, and mean particle diameter consist of the 
inorganic superfines end of 1-1000nm preferably. Moreover, for said filler, specific resistance is 
1x108 more desirably 1 or more M omega-cm. It is more than omega-cm and the mean particle 
diameter said metal particles It is desirable that it is 0.1-30 micrometers. 
[0008] 

[Embodiment of the Invention] the hardening contraction for giving conductivity to the filler 
containing metal particles, since a filler and its filler are excelled in adhesion with a wrap 
conductor layer since the filler which contains metal particles as an ingredient which fills a 
through hole is being used for the multilayer printed wiring board of such this invention, and the 
non-conductive filler is used — it is not necessary to give — a through hole wall — exfoliation 
of the filler from a conductor can be prevented. It is because a conductor layer is pushed up and 
is made to exfoliate under heat-and-high-humidity conditions if such exfoliation exists, in case 
water collects and this water volatilizes. 

[0009] It is desirable to use the constituent as for which metal particles, resin, and mean particle 
diameter become especially desirable as a filler from the inorganic superfines end of 1-1000nm 
(preferably 2-100nm) in this invention. The network structure in which this reason is formed of 
the intermolecular force after inorganic superfines carries out the trap of the metal particles, and 
those metal particles do not sediment. For this reason, it is because the conductor layer with 
which metal particles cover a projection, and this metal particles and it can unite with a filler 
front face and that adhesion can be raised. Exfoliation with a filler and a through hole conductor 
layer is prevented, and exfoliation with the conductor layer which covers a filler and this filler 
also with the bottom of heat-and-high-humidity conditions stops thereby, occurring. 
[0010] Here, as metal particles which constitute said filler, copper, gold, silver, aluminum, nickel, 
titanium, chromium, tin/lead, palladium, etc. can be used. These metal particles may give metal 
surface treatment agents, such as a complexing agent, etc. to that front face, in order to 
improve adhesion with resin. That mean particle diameter these metal particles It is desirable 
that it is 0.1-30 micrometers. This reason is that it is the range which can secure adhesion with 
the conductor layer which covers a filler. Moreover, as for the loadings of these metal particles, 
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it is desirable to consider as 30 90 % of the weight to the total solids of a filler. This reason is 
that it is the range which can secure adhesion and printing nature to coincidence. 
[0011] Moreover, thermosetting resin and thermoplastics can be used as matrix resin which 
constitutes said filler. As thermosetting resin, any or at least one sort of resin chosen from an 
epoxy resin, polyimide resin, and phenol resin is good. As thermoplastics, polytetrafluoroethylene 
(PTFE), Fluororesins, such as an ethylene tetrafluoride 6 fluoride propylene copolymer (FEP) and 
an ethylene tetrafluoride perphloro alkoxy copolymer (PFA), Polyethylene terephthalate (PET), 
polysulfone (PSF), A polyphenylene sulfide (PPS), thermoplastic mold polyphenylene ether (PPE), 
Any which are chosen from polyether sulfone (PES), polyether imide (PEI), polyphenylene sulfone 
(PPES), polyethylenenaphthalate (PEN), a polyether ether ketone (PEEK), and polyolefine system 
resin or at least one sort is good. 

[0012] it is chosen out of a bisphenol mold epoxy resin and a novolak mold epoxy resin as 
optimal resin especially used for a filler — one sort is good even if few either. When a bisphenol 
mold epoxy resin chooses resin, such as A mold and a female mold, suitably, even if a diluent 
solvent is not used for this reason, that viscosity can be adjusted, and a novolak mold epoxy 
resin is excellent in thermal resistance or chemical resistance with high intensity, and is not 
disassembled in a strong base nature solution like nonelectrolytic plating liquid, and it is because 
it does not pyrolyze. As said bisphenol mold epoxy resin, even if few either, the thing which is 
chosen from the bisphenol A mold epoxy resin and a bisphenol female mold epoxy resin and 
which use one sort is desirable. Especially, since a bisphenol female mold epoxy resin can be 
used with a non-solvent by hypoviscosity, it is advantageous. As said novolak mold epoxy resin, 
even if few either, the thing which is chosen from a phenol novolak mold epoxy resin and a cresol 
novolak mold epoxy resin and which use one sort is desirable. When blending and using a novolak 
mold epoxy resin and a bisphenol mold epoxy resin in such resin, the blending ratio of coal is 1 / 
1 - 1/100 at a weight ratio. It is desirable. This reason is because it is the range which can 
prevent sedimentation of metal particles, controlling the rise of viscosity. 

[0013] As an inorganic ultrafine particle which constitutes said filler, it is desirable to use a silica, 
an alumina, silicon carbide, and a mullite. A silica is the optimal especially. The mean particle 
diameter of this inorganic ultrafine particle is 2-100nm more preferably 1-1000nm. It carries out. 
This reason is that it is the range which can form association presumed to be hydrogen bond in 
the shape of a mesh, and can carry out the trap of the particulate matter, without spoiling the 
restoration nature of a through hole, since particle diameter is detailed. These loadings after 
inorganic superfines receive the total solids of a filler. It is desirable to consider as 0.1 - 5 % of 
the weight. This reason is that it is the range which can prevent hardening contraction, without 
spoiling restoration nature. 

[0014] In addition, as a curing agent used for such a resin constituent, an imidazole system 
curing agent, an acid-anhydride curing agent, and an amine system curing agent are desirable. It 
is because hardening contraction is small. By controlling hardening contraction, it can really [ of 
a filler and the conductor layer which covers it ] turn, and the adhesion can be raised. 
[0015] Moreover, the resin constituent before such hardening can be diluted with a solvent if 
needed. As this solvent, there are the cyclohexanol of NMP (normal methyl pyrrolidone), DMDG 
(diethylene-glycol wood ether), a glycerol, water, 1- 2- or 3- a cyclohexanone, methyl 
Cellosolve, methyl Cellosolve acetate, a methanol, ethanol, a butanol, propanol, etc. 
[0016] At this invention, it is the specific resistance of a filler 106 It is 108 more preferably more 
than omega-cm. It carries out to more than omega-cm, and considers as non-conductive, the 
time of grinding, after hardening that resin constituent if this reason makes a filler conductivity - 
- polish waste — a conductor — it is because it adheres between circuits and becomes a short 
cause. Moreover, although it is necessary to make it carry out hardening contraction that the 
above-mentioned resin constituent gives conductivity, it is because carrying out hardening 
contraction will cause exfoliation with the conductor layer which covers a filler, so it is not 
desirable. 

[0017] In this invention, the through hole and the filler may be connected in the Bahia hall on the 
wrap conductor layer. This reason is that it can lose the dead space by the through hole. 
[0018] In order to make a wiring consistency high in this invention, it is desirable to form the 
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conductor layer in the inner layer of a substrate. At this time, a substrate carries out the 
laminating of the prepreg to a conductor layer by turns, and it comes to form it. For example, a 
substrate carries out the laminating of the prepreg which resin was infiltrated into the cloth or 
nonwoven fabric of a glass fiber or an aramid fiber, and was made into B stage to copper foil or 
the circuit board by turns, and is formed by carrying out hot press and unifying. 
[0019] the wall of the through hole where a filler is filled up with this invention — a conductor — 
it is desirable to form the roughening layer in a front face. This reason is that a filler and a 
through hole stick through a roughening layer, and a clearance does not occur. If an opening 
exists between a filler and a through hole, the conductor layer formed in right above [ of it ] with 
electrolysis plating will not become flat, or the air in an opening carries out thermal expansion of 
it, and it causes a crack and exfoliation, and is one side, and an opening is covered with water 
and it causes migration and a crack. If this point and a roughening layer are formed, such defect 
generating can be prevented. 

[0020] moreover, this invention — setting — a filler — the front face of a wrap conductor layer 
— the conductor of a through hole wall — it is advantageous that the roughening layer formed in 
the front face and the same roughening layer are formed. This reason is that adhesion with the 
resin insulating layer between layers or the Bahia hall is improvable with a roughening layer. If 
the roughening layer is especially formed in the side face of a conductor layer, the crack 
generated towards the resin insulating layer between layers with these interfaces as the starting 
point with the lack of adhesion of a conductor-layer side face and the resin insulating layer 
between layers can be controlled. 

[0021] The thickness of the roughening layer formed in the front face of such a through hole wall 
or a conductor layer has good 0.1-10 micrometers. This reason is that it will become a short 
cause between layers if too thick, and the adhesion force with adherend will become low if too 
thin. What carried out oxidation (melanism)-reduction processing and formed the conductor of a 
through hole wall or the front face of a conductor layer as this roughening layer, the thing 
processed and formed with the mixed water solution of an organic acid and the second copper 
complex, or the thing formed by plating processing of a copper-nickel-Lynn needlelike alloy is 
good. 

[0022] Let an oxidation bath (melanism bath), NaOH (2.7 g/l), and NaBH4 (1.0 g/l.) be reduction 
baths for NaOH (20 g/l), NaCI02 (50 g/l), and Na3P04 (15.0 g/l) by the approach by oxidation 
(melanism)-reduction processing among these processings. 

[0023] moreover — the processing using the water solution of the organic-acid-second copper 
complex — the bottom of oxygen coexistence conditions, such as a spray and bubbling, — as 
follows — acting — a conductor — metallic foils, such as copper which is a circuit, are 
dissolved. 

Cu+Cu(II) An ->2Cu(I) An/2 2Cu(I) An/2+n/402+nAH (aeration) 
->2Cu(II) An+n/2H2 OA is a complexing agent. 

[Translation done.] 
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EXAMPLE 



[Example] (Example 1) 

(1) Thickness Copper clad laminate which the 18-micrometer copper foil 2 by which one side 
roughening was carried out laminates in 0.8mm BT (bismaleimide triazine) resin substrate 1 was 
used as the start ingredient (refer to drawing 1 (a)). First, carried out drill drilling of this copper 
clad laminate (refer to drawin g 1 (b)), subsequently palladium-tin colloid was made to adhere, and 
nonelectrolytic plating was performed on the following presentation and conditions. 
[Nonelectrolytic plating water solution] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 ml/INaOH 40 g/lalpha and alpha'-bipyridyl 80 
mg/IPEG 0.1 g/l [nonelectrolytic plating conditions] 

It is 30 minutes [0055] by whenever [ 70-degree C solution temperature ]. Subsequently, 
electrolytic copper plating was performed on condition that the following, and the electrolytic 
copper plating film with a thickness of 15 micrometers was formed (refer to drawing 1 (c)). 
[Electrolysis plating water solution] 

Sulfuric acid 180 g/l Copper sulfate 80 g/l Additive (made in ATOTEKKU Japan, a trade name: 

KAPARASHIDO GL) 

1 MI/I [Electrolysis Plating Conditions] 

Current density 1 A/dm 2 hours 30-minute temperature Room temperature [0056] (2) The 
substrate in which the conductor (a through hole is included) which consists of non-electrolytic 
copper plating film and electrolytic copper plating film was formed on the whole surface NaOH 
(20 g/l), NaCI02 after washing in cold water and drying (50 g/l), The oxidation reduction 
processing which makes a reduction bath an oxidation bath (melanism bath), NaOH (2.7 g/l.), and 
NaBH4 (1.0 g/l) was presented with Na3P04 (15.0g/(l.)), and the roughening layer 4 was formed 
in all the front faces of a conductor including the through hole 3 (refer to drawing 1 (d)). 
[0057] [preparation of the filler for through holes] — a cresol novolak mold epoxy resin (the 
product made from oiHzed shell — ) the Epicoat 152 3.5 weight section and a bisphenol female 
mold epoxy resin (the product made from oil-ized shell — ) The Epicoat 807 14.1 weight section 
and the silica superfines end of 14nm mean particle diameter (Aerosil R202) The 1.0 weight 
sections are kneaded with 3 rollers. Furthermore, imidazole curing agent (Shikoku formation 
make, 2E4 MZ-CN) The 1.2 weight sections, Copper powder with a mean particle diameter of 15 
micrometers The 100 weight sections are added, and it kneads with 3 rollers, and is at 22**1 
degree C about the viscosity of such mixture. It adjusted to 200 - 1000 Pa-s, and the filler 5 for 
through holes was prepared. 

[0058] (3) They are every 1 hour and a pan, respectively at 80 degrees C after being filled up 
with the prepared filler 5 by screen-stencil in a through hole 3 and drying, and 100 **. It was 
made to harden with heating of 1 hour at 150 degrees C. and a conductor — the filler 5 which it 
began to see from a roughening side and a through hole 3 on top — #400 The belt sander polish 
using belt abrasive paper (Sankyo Rikagaku make) removed, further, in order to remove the 
blemish by this belt sander polish, buffing by the alumina abrasive grain or the SiC abrasive grain 
was performed, and flattening of the substrate front face was carried out (refer to drawing 1 (e)). 

[0059] (4) Above (3) A palladium catalyst (product made from ATOTEKKU) is given to the 
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substrate front face which carried out flattening, and it is the above (1). By performing non- 
electrolytic copper plating on the same conditions, it is thickness. The 0.6-micrometer non- 
electrolytic copper plating film 6 was formed (refer to drawing 1 (f)). 

[0060] (5) subsequently, the above (1) the same conditions — electrolytic copper plating — 
giving — the electrolytic copper plating film 7 with a thickness of 15 micrometers — forming — 
a conductor — the thickness of the part used as a circuit 9 — the part which serves as the 
wrap conductor layer (circular through hole land) 10 in the filler 5 with which attached and the 
through hole 3 was filled up was formed. 

[0061] (6) a conductor — a commercial photosensitive dry film is stuck on both sides of the 
substrate in which the part used as a circuit 9 and a conductor layer 10 was formed, and a mask 
is laid in them — 100 mJ/cm2 The development was carried out in exposure and a 0.8% sodium- 
carbonate water solution, and the etching resist 8 with a thickness of 15 micrometers was 
formed (refer to drawin g 2 (a)). 

[0062] (7) the conductor which carried out dissolution removal of the plating film of the part 
which does not form etching resist 8 with the etching reagent using the mixed liquor of a sulfuric 
acid and a hydrogen peroxide, carried out exfoliation removal of the etching resist 8 by KOH 5% 
further, and became independent — the wrap conductor layer 10 was formed for the circuit 9 
and the filler 5 (refer to dr awing 2 (b)). furthermore, the conductor which carries out oxidation 
reduction processing and includes a side face — a front face — the above (2) Roughening 
processing was carried out similarly. 
[0063] [Preparation of a resin bulking agent] 

** . Bisphenol female mold epoxy monomer (product made from oil-ized shell, molecular weight 
310, YL983U) 100 weight section, Mean-particle-diameter spherical particle by which coating of 
the silane coupling agent was carried out to the front face It is Si02 at 1.6 micrometers (the 
product made from an ADOMA tech, CRS 1101-CE, and here), magnitude of grain of maximum 
size is made below into the thickness (15 micrometers) of the inner layer copper pattern 
mentioned later — the 170 weight sections and leveling agent (the Sannopuko make, 
PERENORU S4) The 1.5 weight sections are kneaded with 3 rolls. It is 45,000-49,000cps at 
23**1 degree C about the viscosity of the mixture. It adjusted. 

** . Imidazole curing agent 6.5 (Shikoku formation make, 2E4 MZ-CN) Weight section. These 
were mixed and resin bulking agent 12a was prepared. 

[0064] (8) applying prepared resin bulking agent 12a to one side of a substrate by screen-stencil 
— a conductor — it is filled up between a circuit 9 or a conductor layer 10, and dries in 70 
degrees C and 20 minutes — making — the field of another side — the same — carrying out — 
resin bulking agent 12a — a conductor — it was filled up between the circuit 9 or the conductor 
layer 10, and was made to dry in 70 degrees C and 20 minutes That is, this process is filled up 
with resin bulking agent 12a between inner layer copper patterns. 

[0065] (9) Above (8) It is one side of a substrate which finished processing #400 By belt sander 
polish using belt abrasive paper (Sankyo Rikagaku make), it ground so that resin bulking agent 
12a might not remain in the front face of the inner layer copper patterns 9 and 10, and 
subsequently buffing for removing the blemish by said belt sander polish was performed. Such a 
series of polishes were similarly performed about the field of another side of a substrate. 
Subsequently, 120 degree C performed [ 100 degree C ] heat-treatment of 7 hours at 180 
degree C by 150 degree C for 1 hour for 3 hours for 1 hour, and resin bulking agent 12a was 
hardened. 

[0066] thus, a conductor — the surface section of resin bulking agent 12a with which it filled up 
between the circuit 9 or the conductor layer 10, and a conductor — the roughening layer 1 1 of a 
circuit 9 or conductor-layer 10 top face — removing — substrate both sides — graduating — 
resin bulking agent 12a and a conductor — the substrate which the circuit 9 or the side face of 
a conductor layer 10 stuck firmly through the roughening layer 11 was obtained. That is, the 
front face of resin bulking agent 12a and the front face of a inner layer copper pattern turn into 
the same flat surface according to this process. Tg point of filled hardening resin was [ here, ] 
155.6 **, and the line coefficient of thermal expansion was 44.5x1 0-6/degree C. 
[0067] (10) next, a conductor — thickness it is thin on the front face of the wrap conductor 
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layer 10 from a Cu-nickel-P alloy in a circuit 9 and the front face of a filler 5 the 2.5-micrometer 
roughening layer (concave convex layer) 1 1 — forming — further — the front face of this 
roughening layer 1 1 — thickness 0.3-micrometer Sn layer was formed (not shown about refer to 
drawing 2 (c) and Sn layer). The formation approach is as follows. Namely, carry out acid cleaning 
of the substrate, and carry out software etching and, subsequently it processes with the catalyst 
solution which consists of a palladium chloride and an organic acid. Copper-sulfate 8 g/l, a nickel 
sulfate after giving Pd catalyst and activating this catalyst 0.6 g/l, citric-acid 15 g/l, sodium 
hypophosphite 29 g/l, boric-acid 31 g/l, and surfactant 0.1 g/l and the nonelectrolytic plating 
bath which consists of pH=9 — plating — giving — copper — a conductor — thickness it is thin 
from a Cu-nickel-P alloy on the surface of a circuit The 2.5-micrometer roughening layer 1 1 was 
formed. Furthermore, pH=1.2 which consists of 0.1 mol/l hoe stannous-fluoride-1.0 mol/l 
thiourea liquid At the temperature of 50 degrees C, it is immersed in a non-electrolyzed tin 
permutation plating bath for 1 hour, a Cu-Sn substitution reaction is carried out to it, and it is 
thickness to the front face of said roughening layer. 0.3-micrometer Sn layer was prepared (not 
shown about Sn layer). 

[0068] (11) The adhesives A and B for nonelectrolytic plating were prepared as follows. 
A. They are 35 weight sections, the photosensitive monomer (Toagosei make and ARONIKKUSU 
M315) 3.15 weight section, and a defoaming agent (the Sannopuko make, S-65) about 25% acrylic 
ghost of the preparation **. cresol novolak mold epoxy resin (the Nippon Kayaku make, 
molecular weight 2500) of the adhesives for nonelectrolytic plating for the upper layers. The 0.5 
weight sections and NMP Stirring mixing of the 3.6 weight sections was carried out. 
** . The polyether sulfone (PES) 12 weight section, mean particle diameter of an epoxy resin 
particle (Mitsuhiro formation make, the polymer pole) 1.0 micrometers The 7.2 weight sections, 
mean particle diameter After mixing the 3.09 weight sections for a 0.5-micrometer thing, the 
NMP30 weight section was added further and stirring mixing was carried out with the bead mill. 
** . The imidazole curing agent (Shikoku formation make, 2E4 MZ-CN) 2 weight section, the 
photoinitiator (product made from Kanto chemistry, benzophenone) 2 weight section, and 
photosensitizer (the product made from the Hodogaya chemistry, and EAB) 0.2 Stirring mixing of 
the weight section and the NMP 1.5 weight section was carried out. These were mixed and the 
adhesives for nonelectrolytic plating for the upper layers were obtained. 
[0069] B. They are 35 weight sections, the photosensitive monomer (Toagosei make and 
ARONIKKUSU M315) 4 weight section, and a defoaming agent (the Sannopuko make, S-65) 
about 25% acrylic ghost of the preparation **. cresol novolak mold epoxy resin (the Nippon 
Kayaku make, molecular weight 2500) of the adhesives for nonelectrolytic plating for lower 
layers. The 0.5 weight sections and NMP Stirring mixing of the 3.6 weight sections was carried 
out. 

** . The polyether sulfone (PES) 12 weight section, mean particle diameter of an epoxy resin 
particle (Mitsuhiro formation make, the polymer pole) 0.5-micrometer thing After mixing the 
14.49 weight sections, the NMP30 weight section was added further and stirring mixing was 
carried out with the bead mill. 

** . The imidazole curing agent (Shikoku formation make, 2E4 MZ-CN) 2 weight section, the 
photoinitiator (Ciba-Geigy make, IRUGA cure 1-907) 2 weight section, and photosensitizer (the 
Nippon Kayaku make, DETX-S) Stirring mixing of the 0.2 weight sections and the NMP 1.5 weight 
section was carried out. These were mixed and the adhesives for nonelectrolytic plating for 
lower layers were obtained. 

[0070] (12) adhesives B for nonelectrolytic plating (viscosity 1.5 - 3.2 Pa-s) prepared above (11) 
Adhesives A for nonelectrolytic plating (viscosity 5-20 Pa-s) After using and applying the roll 
coater to both sides of a substrate one by one and leaving it to them for 20 minutes in the level 
condition, desiccation for 30 minutes was carried out to them at 60 degrees C, and with a 
thickness of 40 micrometers adhesives layer 12b (two-layer structure) was formed in them 
(refer to drawin g^ (d)). Furthermore, the polyethylene terephthalate film was stuck through the 
binder on this adhesives layer 12b. 

[0071] (13) Stick the photo-mask film with which the black spot of 85 micrometerphi was printed 
to both sides of the substrate in which said adhesives layer 12b was formed, and it is an 
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ultrahigh pressure mercury lamp. 500 mJ/cm2 It exposed. By carrying out spray development of 
this with a DMDG solution, opening used as the Bahia hall of 85 micrometerphi was formed in 
adhesives layer 12b. Furthermore, it is the substrate concerned with an ultrahigh pressure 
mercury lamp 3000 mJ/cm2 It exposes and is 1 hour and after that at 100 **. By carrying out 
heat-treatment of 5 hours at 150 degrees C, with a thickness of 35 micrometers adhesives layer 
(resin insulating layer between layers) 12b which has opening (opening 13 for the Bahia hall 
formation) excellent in the dimensional accuracy equivalent to a photo-mask film was formed 
(refer to drawing 2 (e)). In addition, a roughening layer is partially exposed to opening used as the 
Bahia hall. 

[0072] (14) Dissolution removal of the epoxy resin particle which is immersed in a chromic acid 
for 19 minutes, and exists the substrate in which the opening 13 for the Bahia hall formation was 
formed in an adhesives layer front face was carried out, and the front face of the adhesives layer 
concerned was roughened, and after being immersed in the neutralization solution (product made 
from SHIPUREI) after that, it rinsed. 

[0073] (15) The catalyst nucleus was given to the front face of adhesives layer 12b and the 
opening 13 for the Bahia halls by giving a palladium catalyst (product made from ATOTEKKU) to 
the substrate which performed the surface roughening process (a roughening depth of 3 
micrometers). 

[0074] (16) To this substrate, it is the above (1). Non-electrolytic copper plating was performed 
similarly and the non-electrolytic copper plating film with a thickness of 0.6 micrometers was 
formed in the whole split face (refer to drawin g 3 (a)). At this time, since the plating film was 
thin, irregularity was observed in the nonelectrolytic plating film front face. 
[0075] (17) a commercial photopolymer film (dry film) is stuck on the non-electrolytic copper 
plating film 14, and a mask is laid — 100 mJ/cm2 it exposes — the development was carried out 
by the 0.8% sodium carbonate, and the plating resist 16 with a thickness of 15 micrometers was 
formed (refer to drawin g 3 (b)). 

[0076] (18) next, the above (1) the same — carrying out — electrolytic copper plating — giving 
— the electrolytic copper plating film 15 with a thickness of 15 micrometers — forming — a 
conductor — thickness attachment of a circuit part and the Bahia hall part was performed (refer 
to drawin g 3 (c)). 

[0077] (19) a conductor with a thickness of 16 micrometers which carries out etching processing 
of the nonelectrolytic plating film 1 4 under the plating resist 1 6 with the mixed liquor of a sulfuric 
acid and a hydrogen peroxide, carries out dissolution removal and consists of non-electrolytic 
copper plating film 14 and electrolytic copper plating film 15 after carrying out exfoliation 
removal of the plating resist 16 by KOH 5% — the circuit 9 (the Bahia hall 17 is included) was 
formed (refer to drawing 3 (d)). 

[0078] (20) the above (19) — a conductor — the substrate in which the circuit 9 (the Bahia hall 
17 is included) was formed — copper-sulfate 8 g/l and nickel sulfate 0.6 g/l, citric-acid 15 g/l, 
sodium hypophosphite 29 g/l, a 31 g [/I. ] boric acid, and surfactant the nonelectrolytic plating 
liquid of pH=9 which consists of 0.1 g/l — being immersed — this — a conductor — the 
roughening layer 11 which consists of with a thickness of 3 micrometers copper-nickel-Lynn on 
the surface of a circuit was formed. When the roughening layer 1 1 was analyzed by EPMA (X-ray 
fluorescence) at this time, the presentation ratio of nickel 1.5mol % and P 0.5 mol% was shown 
Cu 98mol%. And further, the substrate was washed in cold water, it was immersed in the non- 
electrolyzed tin permutation plating bath which consists of 0.1 mol/l hoe ****-ized tin— 1 .0 mol/l 
thiourea liquid at 50 degrees C for 1 hour, and the tin permutation plating layer with a thickness 
of 0.05 micrometers was formed in the front face of said roughening layer 1 1 (however, not 
shown about a tin permutation plating layer). 

[0079] (21) repeating the process of aforementioned (12) - (20) — further — the upper resin 
insulating-layer 12between layers b, and a conductor — the one-layer laminating of the circuit 9 
(the Bahia hall 17 is included) was carried out, and the multilayer-interconnection substrate was 
obtained (refer to drawing 4 (a)), in addition — here — a conductor — although the roughening 
layer 1 1 which consists of copper-nickel-Lynn on the surface of a circuit is formed, a tin 
permutation plating layer is not formed in this roughening layer 1 1 front face. 
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[0080] (22) Oligomer of the photosensitive grant which, on the other hand, acrylicHzed 50% of 
epoxy groups of 60% of the weight of the cresol novolak mold epoxy resin (Nippon Kayaku make) 
dissolved in DMDG (molecular weight 4000) The 46.67 weight sections, 80% of the weight of the 
bisphenol A mold epoxy resin (the product made from oiHzed shell — ) dissolved in the methyl 
ethyl ketone the Epicoat 1001 14.121 weight section and an imidazole curing agent (Shikoku — 
formation — make — ) the multiple-valued acrylic monomer (the Nippon Kayaku make — ) which 
are the 2E4 MZ-CN1.6 weight section and a photosensitive monomer the R604 1.5 weight 
section — the same — a multiple-valued acrylic monomer (the product made from the Kyoeisha 
chemistry — ) the leveling agent (the Kyoeisha make — ) which consists of the DPE6A 3.0 weight 
section and an acrylic ester polymerization object The poly flow No.75 0.36 weight section is 
mixed, and it is the IRUGA cure 1-907 (Ciba-Geigy make) as a photoinitiator to this mixture. The 
2.0 weight sections, DETX-S as a photosensitizer (Nippon Kayaku make) The 0.2 weight sections 
are added and it is DMDG (diethylene-glycol wood ether)1.0 further. The weight section was 
added and the solder resist constituent which adjusted viscosity to 1.4**0.3 Pa~s at 25 degrees 
C was obtained. In addition, measurement of viscosity is a Brookfield viscometer (Tokyo Keiki 
and DVL-B mold). In the case of 60rpm, they are rotor No.4 and 6rpm. The case was based on 
rotor No.4. 

[0081] (23) The above-mentioned solder resist constituent was applied to both sides of the 
multilayer-interconnection substrate obtained above (21) by the thickness of 20 micrometers. 
Subsequently, the side in which the chromium layer was formed in the soda lime glass substrate 
with a thickness of 5mm with which the circle pattern (mask pattern) of solder resist opening 
was drawn by the chromium layer after performing for 20 minutes at 70 degrees C and 
performing desiccation processing for 30 minutes at 70 degrees C is stuck in a solder resist 
layer, and they are 1000 mJ/cm2. The DMTG development was exposed and carried out by 
ultraviolet rays. Furthermore, it heat-treated at 120 degree C by 100 degree C for 1 hour for 1 
hour, and heat-treated [ 80 degrees C ] on the conditions of 3 hours by 150 degree C for 1 hour, 
and the solder resist (diameter of opening 200 micrometers) layer 18 (thickness of 20 
micrometers) in which the pad part carried out opening was formed. 

[0082] (24) Next, the substrate in which the solder resist layer 18 was formed was immersed in 
the non-electrolyzed nickel-plating liquid of pH=5 which consists of nickel chloride 30 g/l, 
sodium hypophosphite 10 g/l, and sodium-citrate 10 g/l for 20 minutes, and the nickel-plating 
layer 19 with a thickness of 5 micrometers was formed in opening. Furthermore, the substrate 
was immersed in the non-electrolyzed gilding liquid which consists of gold cyanide potassium 2 
g/l, ammonium-chloride 75 g/l, sodium-citrate 50 g/l, and sodium hypophosphite 10 g/l for 23 
seconds on 93-degree C conditions, and the gilding layer 20 with a thickness of 0.03 
micrometers was formed on the nickel-plating layer 19. 

[0083] (25) And print soldering paste to opening of the solder resist layer 18. By carrying out a 
reflow at 200 degrees C, the solder bump (solder object) 21 was formed and the multilayer 
printed wiring board which has the solder bump 21 was manufactured (refer to draw ing 4 (b)). In 
addition, tin-silver, a tin-indium, tin-zinc, a tin-bismuth, etc. can be used as solder. 
[0084] (Example 1 of a comparison) The multilayer printed wiring board which has a solder bump 
like an example 1 was manufactured except having made the through hole screen-stencil and 
harden conductive paste (the Tatsuta Electric Wire & Cable make, DD paste XAE1209). 
[0085] Thus, about the multilayer printed wiring board of the manufactured example 1 and the 
example 1 of a comparison, it is humidity. 100%, temperature On the conditions of 121 degrees C 
and two atmospheric pressures The PCT (pressure cooker test) trial left for 200 hours was 
carried out, and the existence [ through hole / the Bahia hall and ] of an open circuit was 
checked. Consequently, with the patchboard of the example 1 of a comparison, the open circuit 
was seen to an open circuit not having been observed between the conductor layer and the 
through hole in the patchboard of an example 1 . When this carries out the cross cut of the 
patchboard of the example 1 of a comparison in the through hole section and observes it with an 
optical microscope, conductive paste is carrying out hardening contraction, a clearance occurs 
between a through hole and the hardening object of the conductive paste, water collects here, 
and it serves as a gas with heating, pushes up the conductor layer on a through hole, and is 
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presumed to have attained to the open circuit. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] (a) - (f) It is drawing showing a part of process which manufactures the multilayer 
printed wiring board of this invention. 

[Drawin g 2] (a) - (e) It is drawing showing a part of process which manufactures the multilayer 
printed wiring board of this invention. 

[Drawing 3] (a) - (d) It is drawing showing a part of process which manufactures the multilayer 
printed wiring board of this invention. 

[Drawing 4] (a) and (b) It is drawing showing a part of process which manufactures the multilayer 
printed wiring board of this invention. 
[Description of Notations] 

1 Substrate 

2 Copper Foil 

3 Through Hole 

4 11 Roughening layer 

5 Filler 

6 14 Nonelectrolytic plating film 

7 15 Electrolysis plating film 

8 Etching Resist 

9 Conductor — Circuit 

10 Conductor Layer 
12a Resin bulking agent 

12b The resin insulating layer between layers (adhesives layer) 
13 Opening for Bahia Halls 

1 6 Plating Resist 

17 Bahia Hall 

18 Solder Resist Layer 

19 Nickel-Plating Layer 

20 Gilding Layer 

21 Solder Bump (Solder Object) 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 
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/I) . Na 3 P0 4 (15.0b/ 1) S!Mb* . Na 

OH (2.7g/l) , NaBH< ( 1.0g/l) &M5t?S<hf 

[0 0 2 3] g-fc, *«»-SBrUH«f«:o*»**fflV> 



[0 0 2 4] dCD«iaT?ffl^e>n5jg=:««Sft:«, TV 

-)vm<z>m—mmfrm&&. hotv-jmsk&ss— sin 20 

f f^y-MUK &*>Tfe'f 5^/-*, 2-*^ 
)K5^7-)K 2 -IfM5y7-Jk 2 -X3MV 
- 4-^?M5y7-)k 2-7i^M5^/- 

;k 2 -■?>7 i v';i/-r s.y^/~)ViiEi)t^. c<D7V 

[0025] *&, tits, mtmzfemtmztztb 30 

i7ah>^, ^n>H, 3A^8, y 

&< ife n*i±n. c<D^mm<D^m\z. 0.1-30 

«^5£tt£5iffi-r 3 3. 18 £ Lit® -SSI 

S.T, *<77yil, ill!, *Kfc2©*a«£«S;(]QUT 

[0026] c ©#«& - m-mm&fr s&5i-;f> 

AD^>-ft>ilt 0.01~20fi*%dt«fcVi. z 
©«Hl*3k:*fttf, I^Sttfc&teHttHHffllgl&SkH 
£©&*-£t::«ft3#"=>T*3. 50 



[0 0 2 7] d©#«»-||!r:*!itfca»5fc«X«/g 1 > 

[0 0 2 8] Sjfc, *-Xy$-;!,-U 
&©s6o€®3-m, »IMHl~40g/l, W-^ir 
;U 0.1~6.0 g/1, :7X>g!10~20g/ 1 , *IU> 
«*10~100 g/1, *"7^10~40g/ 1 . fffiffittffl 

o.oi~iOg/ 1 a> 5 & 5 i8iiBj58©se>-3 -51:2: 

[0 0 2 9] *»93te*HT, tf;H*T>yyE»»T«E 

Mffl^sci^^. mmimmmtLTte, x^ 

*U7i=l/>I-r^ (PPE) ftt'W?S«. 

(PTFE) , 4 7yftlfl'>6 7y{fr7u¥ U># 
M&fc (FEP) , 4 7-yftX5 1 U->A°-7'nD7;i/n 
(PFA) 3?©7>y*«f||g, 3pUX^U> 
rV7^-h (PET), ^UXJl'7t> (PS 
F) . * | j7i^!/>7il/7i' F (PPS) , ®«l&L 
#ij7irU>I-f)I/ (PPE) , *«JX-f;i'X)l' 
7*> (PES) , #UX-fM5H (PEI) , # 
ij7xZU>^7t> (PPES) , ^Ulfl/>t 
~7 $ \s — h (PEN) , #UX-T^X-fJI/'Th> 

(PEEK) . *iJtl/7^ >J&8fJB&<2f£ffiJHT£ 

^■>SJ|-PES, x#*->W18-PSF, x^^-> 
M-PPS, x#+->»IB-PPES7a:£^ttffl-C* 

So 

[0 0 3 0] *%HJT«, HP B 1«tJg|g»®tLT^^7; 
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[0031] *&*»9iK*tvr, ffm#JB«&ftff&L 
afl:ffi*»diT!*«*»67r**. aftarosistt, o.oi 

t57f^ 7^ ^yp-feXCiSV^Ttt, 0.1~5jttmA< 

SIBBEST?**. 

[0 0 3 2] ±BJI«J|?»-3*ffl»»3BK:*^T, 4»C 

tl*»10uni£tT«>»JRtt*IB»*, ®¥^tt«*»2(im 

g*«_2~10umOitjl!Ht«Hi»*i 3 Fi%ttfi5*«2 itm^!. 
T©W!Rtt»IB»*£©a-&*K 2 ~10u 

m©B«^ttIB»*©*Bfc¥*5tt«**2 /imKTffli 

m©»J»tt»lB»*t¥^«te*« 0.8/xmS:iA2(im 

**©»j»tt»ii»*t <8>¥^*ae*« o.i~ 
i.o umamm&vm®*. #sa«ns^rfta«j>fc 

wis. m^m&mm, mm<mmmtm^m^mm<Dm 

[0 0 3 3] ^SS^tfe^T, &$L±\ZMmi£tLtcm# 

m u;p-*-;nc**sn&**#ta5 fees* 

[0 0 3 4] *»^©#Ji^iJ>hEIR«*«ia 
Ji:7U>he««©tta#ftfc:HTS*>©Tr»*a», * 

&m\z&\fz&mz? 1 ) > he*K©tts#ftTNi, ?)v 

[0 0 3 5] (1) *t\ 3l*fcFy*TfJt»?L«!W\ 

z.ji—fc-jv&Msst-rz. mtts.tvx\t, #7xx#^ 



(5) 1 -2 6 6 0 8 2 

n&©#W©*l»«»K, -fe?5y*aS«, 

arts * nfcspi$6£ ^ -V awns ts \zms.m u *: *> ©-e& 

iO [0 0 3 6] (2) ff#ltOfc»(:«»ft-3*Sff 
■5. iC«j»*^Si:LTa«»ot^±^. f ITS 

wit) -STtfflatcisfe©, *«»tsg-^#© 

ffi-&*i$^4^yi^-ffla (lyf^jW) L-T^fiS 

C«fc5%>©i0t*-5. 
[0 0 3 7] :n5©II®ft*T, &i«*S*o#fc<fc 

a? *mu ^-ti-en 2.2x10 

- 2 ~4.1X10" 2 mol/1, 2.2X10" 3 ~4:i X10" 3 mol 
/l, 0.20~0.25 mol/ 1 T?»5ffl.{jc©*-3##Jg?£4 

d, 7>*-a*K«ti**>6-e* 

«ft*l^aiiipa*inATt>J:v». o.oi~iog/i 
©#ffiiStt*a*in*T*>«fcv>. ccMMSItUT 

14, HMfk^xmSS©*- 7W 7-JI-440 , 46 

5 , 485 f3.£<D7t.^U>^tfm-*'>x.3 L U>m%- 

CiOaftlSMtSIHfl. MMU"-40g/ 1 . 
ffi&Xy^ 0.1-6.0 g/1, *x>ggl0-20g/ 
1, *ffi'J >K«10~100 g/1. *>>gl0~40g/ 
1 . J^SffittSflO. 01-10 g/ 1 A»Sfc3*c»JS©»:3* 

[0038] »<t»5nffiacj;oafl:**»ja-r**^ 

te, NaOH (20g/l) . NaC10 2 (50 g / 1 ) , Na 3 P0 
, (15.0g/l) SlMbSiU NaOH(2.7g/l) . N 
aBH< (1.0g/l) S«7C»i-r*it*»a*UV>. 
40 [0 0 3 9] *M&fPZ2«ttfl-©ad*1gtt*J8l>« 

<M) «©cz8ioo«fcft*an*a», jg*t-g-sns2 

[0 0 4 0] afcJia, -f^>'ft:(«(e]^ffli0 7c#<5 1 
* > jy,TT * -s * 5 v © m rss $ nt u 

a. afl;***«'u, mrmmm ^a^^a-r z&\zm 

B5lh-r-5^ST*«. d©l©)»S!i0.01~ 2 wmy5i<t 



(6) 

9 

;k XX, h^?XA^I(itil 1 'M<i:fell^ 

3. C:©XX*©*-&tt, *')77ftXX-fm * 
{fcXX*--3^SI3t?&£te/i!U Cu-Sn©gft£jSC:J:D 
0.01-2 wmSSOTSnJl^^^tl -So -7j. *&S© 

[0041] (3) x;i/-*-;n*jtc, Sfr5zELfe« iO 

*-;u«?7>fc:gaa ^tittTxf s«Sbfcai£±sc, 
EPMJ* fcTl&*-r* z. t D x;i/-jjN-jPrt 

ft, 3&«&, ftjft, IftSns. aflSfcfr<i:bT&, 50 
-160 "CT? 0.5~5^fWrafe-5Ct*ia*L^. 
[0 0 4 2] X;P-*-;ka>5te*tBbfc3i5* 

[0 0 4 3] (4) WS5(3) T¥fifl:b&ass©*BK:tt 
i*&£tt#bfc|g, as«*»-3**«U ffS 0.1-5 
ymgg©§Sflj?j!g)r3£]gi£i5s£b, SSMlClgi; 
TSfl?*o#£ifiU ff£ 5~25ym©lijff!s£>-3£lgl£ 

$nfe7*N7Xi?7^J^ (^5X«*iJ;Vi) £icK ' 
U g^bfe^s, I«TS«LTlyf>^l/-/Xh 30 
SRW«. fit, H»f>yi/«h#»«»»C* 

®7> ; EX'j7A J ?=jHKlE:)-H.J>7A, SHE;*/ U tfAfc 
[0 0 4 4] (5) fUT, I7f>^k/X h£fJS£b 

sec aftiafc, 



#M¥ 11-266082 
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V*. C©i#©3fe«»«ii:bT«, tfX7x/-;UFS 

0. 1-30 11 m<D$kfflSr?fr *>tzzm&m*£^. 
[0 0 4 5] (6) Z.<D£5\zVTftMl,tcmmmWi.<D±L 

t-, *mwiB«&ftR'&»j£-rs. aw«i§»»jftbT 

©#IM©*«Mfc;iK£a— JPn-:?-^*— 

SfflUTJfeflTbfcO, X-f;VAtt©»Jg4f^ffi*bT5 

<. 7cffi«*fiF^>##:iHigs±©«ra»j|g^akH©p$*t 
mm (Dmwzw-mt-tz z. t&m&v^. 

[0 0 4 6] (7) C©B|B!»)»|fi»)BC«asn 

§TJi©«*iiig§ (xji/-*-jw }i<Dnwt3&m&m 
te-tztztbizmmmmmmm \zm a *mw-s. c ©us □ 

s^nsu- tf3ttbxi4. mm%xu-*f. 

—if, x*->vi/- if b— »f^tcT?LWW 
7$agf;t, 7nil, a-7>jS>K*^t*©*^St^6 

Tis^Yb^jsffifflbTfTo c tfcmm-f^x 

[0047] (8) na*mf&LitMwmii»mM<D*m 
fflzmr$®mmmm£LT®.mi'itm-£\t, ^ommm 
Rmizmm>£it\iftmfc3iLT&.<t-?z. mtLx\t. 

'J>K, Sis, Sit afeSVifiiiK^'iHS^ew^raiK 

^sct*«a$bK Sit, «MBfl:tt»B^!»Fiatt» 

Ii*Sfflbfc«^-Cfe, 7PAi, aa^>^>g?S^i: 
'Jrh77Jl/tnifl/>® &£o*Ji<0«^tt, 7 

[0048] o) mz, mmmmmmi&mm<nmm\z 
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s®s::fl"-£&A,-?M8tj££:-f 5 ct^ts. n©* 

«, n^vvk. a, &, a&. «fe«t^=5/ 
7^*3. &*«©*«, 20iig/cm 2 &rfffi^\ £©* 

-5. 

[0 0 4 9] (10)*C, Hr B W)iS^*CDft{k®t4i€ 
S?Sb-3#£JSb, £fflfc*M»*!&-3 C 

14 0.5~3(imTib5. £S«JS?&o*f4, *tt«aUb^ 
#a*J;V>. -^©s&o^iftibTte, 

29 g/ 1 COSfEi?^, 25 g/ 1 ©&&:*- bU 
>7A, 140g/ 1 OjgSBtS, 40g/l ©jfcllflS^HJ 
M%*)l&7)l>5 : \lF 150ml, pH=11.5*»6 
&5&j£©fc©A*J;^. 
[0 0 5 0] (ll)MBB(10)T^figbfc*Sft?s6o#^± 

lift, ItSiitSC ifcj;0#j«;*n 
[0 0 5 1] (12) Set, 

(4. SiiotSfflV^utMSK, -£-©Jg#-14, 5 

-30Mm*t«fc^. Sfc, WIHA-f 7jJn-;H^C(4, 

» ■o # M £ %4K b T H fc (0 3 7 w » H M 7 £ T&tiT? 5 C 

i*«a*Lv». ucifiit Jimwjii&ftji©¥&tt£* 



30 



(7) 11-266082 

i.2 

[0 0 5 2] (13)»tJ*U^Xh*««l/fc«, fOft 

*»smh-hj*a, a«8&;&u*A&2©»«iu8** 

Sift. *fc*=»^*fc»r:«©#*ttfc£©Xy3 i > 

y*"c**»*u 3»3ibfci»#iaB (/t-fT*-;ws 

[0 0 5 3] (14)-tbT, COaSSiCMJfiOia** 
[0 0 5 4] 

(1) 0.8mm©BT (t^TK 3 b* b U 7*J» 

mmmts. 1 fcH-ffiaftsnfeisu m©»i« 2^75 
hsnT^**aajis*ui»tf»tbfc (01(a) # 

a? 88) . SI*, £©««*»«£ FU;MM?Lb (0 1(b) 
#88) , 9^7^7A-^X'3ni' b*£ftf#£-e\ 
TISmfiScfe J: tf&fr K T KMffi © n # § tt b & . 
(8l€»©o#*}gift) 



EDTA 



150 
20 
30 
40 
80 
0.1 



g/ 1 
g/1 
ml/ 1 
g/ 1 
mg/ 1 
g/1 



HCHO 
NaOH 

a, a' -fcflfUSW 
PEG 

mnm »o**fr] 

70"C©?ftaS-t?30?> 
[0 0 5 5] CH>T, £*T©:£ 

b, !!S15um©«J&Sls6o^lS 



•£Jgfigb7i (0 1(c) 



C««©-3£&#) 



SSI? 180 g/ 1 

SUKfH 80 g/ 1 

1 ml/ 1 

*tr**©£*IfKafl:Ji4*Kttfc (0 1(d) # 



1 A/dm 2 
30# 

[0056] (2) ±mizmmmmfto^mtmmmtb-D 

WL&\ zfciftUb, $£jgb7i&, NaOH (20g/l) , NaCl 
0 2 (50 g/l) , Na 3 P04 (15.0g/l) &Wl{t® (Mfc 
®) , NaOH ( 2.7g/l) , NaBHi ( 1.0g/l) £S 



50 



[0057] ix)\>—j>-)\>mizmt<Dmm 

bl52) 3.5«fiffi, tfX7xy-;VFSIX#^->»JS 

(ttft;S'x;P8, xt;n-S807 ) u.ia*«, 

^mUnm<D~>>J Aif»* (7 , xn$?Jl/R202 ) 1.0S 
*8B£3:*:o-7CTSJ*U -f5^V-JHS 
fkJi'J (naH<tS£iS, 2E4MZ-CN) 1.2S*IK, W-nt&rf-m 
15iim©^» 100»M*ftlAT3*n-5CTai« 
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U C*lS©S-£ft©iteig£22± ltT 200~1000Pa • 

[0 0 5 8] (3) MfflLfc35»i*5 S, #— ;U3 

rtt^^U->HJ*lfcJ:-3T**L/, *£*Ufc«, 80 
"C, 100 CT-ttlftH PtlSJ-^, 150137? 1 B# 

|BI©JPS»C«fcO«flId*fc. fit, 3U*±H©ffifl:W 
is£Zfi?,)V-*-)V 3 *5li*mL-fc3£9tf 5 #40 

o hmmm (h^s^is) &m^it'<)ibv> 

£J:«/t7VF*£fTV>, gfiSM£¥SftLfc (0 1 
(e) #so . 

[0059] (4) Mt5(3) T-y-m.ikLtcmw.mwiz, A 

5- 7>7A«tt (7hj7^fi) £ft-*U SfflB(l) tm 

i^kVr-emmmmtb o #£jg-r c <t o > o.6u 

mCDM*««J6o#K6*^Lfc (01(f) *8B) . 
[0 0 6 0] (5) ^^7?, ME(1) fcRDftfrTMMWi 

6- 3#£iSU JP$15wm©S»^*o€M7 

*-Jl^>h*) 10<fc;3:5gS#£15j£Ufc. 
[0 0 6 1] (6) i*#Ett9*J;tfaifl:Jil0i:&*«# 
SiSLfeiSfflffill:, 7ffi£©$*i4F^7^A 

SIOOW, VX^Sltbt, 100mJ/cm 2 7?B^ 
0. 8%glt K U ^AtKSITIMII,, JP3l5£tm 

©Xy^>?U-77b8£jej6j4Ufc (0 2(a) #B8) . 
[0 0 6 2] (7) l7f>^Vy*XF8SMLT^ 

3$#©i£oi!?®l£, »»t3iKfl:**©ffl-&«Sffl^-5 

h 8 * 5 9SK OH7?*l«lliS5*bT, 345lLfc##0K9 
fe<fctf^**t5£«3£#«10£JEM£L;fc (0 2(b) # 
U) . 3 *A:il7cS&gU-C*ffi4*tr*#*H* 

«E(2) tpi«ifcbraflsfflabfc. 
[0 0 6 3] [»)fi^*?swaiM] 

<D. h'X7i;-lFSl^y ; E/'7- (ifkxi^ 
SS> »^F*310, YL983U) lOOSaSB, SEC y 

7u >>fi$ifizi—7-4 y>f-zmty-i5®.m i.6«m7?si 

0 2 IttR&T (7Fvfy?S. CRS 1101-CE, Z\Z. 
7?, **SfO*«3tt«|tTfirtiI/t^->(Dl* 
(15tfm) HTttS) 170aa^, V<*)>{m (if" 
^/^g, ^l^7-JUS4) 1.5fiSfS£3#D— 
1CT?S«LT, ^ ©?!£•$!©*!;£ £23 ± HCT?45,000~ 
49,000cps CWSLfc. 

©. -r s ?^j-)\,mtw (mmitf&m, 2E4mz-cn) 6.5 

SSSS. cn6*ffl^UT»IS*'*»112a*BI«Lfc. 

[0 0 6 4] (8) IR8LfcttJB£4ft*!ll2a«. Stgfflfr 
lia^ iJ->W*KTtt*f 3?#0Sg 

9 Sfctt3W*Hl0©IB!fc*i*l/, 701C, 20^r B "!7?g;^^ 
*. ffi*OffitOV»Tt>H*tUT#IM**3Wl2a*a» 
&IS8&9*fcteiS|{*:Bl0©raiC*SU 7013, 20#Pfl7? 



( 8 ) 1 1 - 2 6 6 0 8 2 

[0 0 6 5] (9) WE(8) ©Mil£if&;L7S:SI£©Jf3o 
4, #400 «^;UhWStE (H^Sft^Sl) Srffl^fc^ 

jn^t>^-8fic±D. ftmm/v?—>9, io©s® 

fc*IB**»il2a*tai6ttV»J:-5CW*L. &^7?. ffi 

O^TfeRfillCffofc. &U7?, 100137? lWHB], 120 
10 1C7?3B#W. l501C7?lBtm, 180137? 7 ^©iBgiffl 

[0 0 6 6] COi'SK L-T, 3*#IeI8&.9 *fc«S*#:|f 
H*¥»fl:U »B*«»12a i*#0»9 *fctt## 

*io©«at*«fifl:Bii*^i/TaiHi=*»Lfcai«* 

BP 5, C©I8CJ:"D, «tre**Hl2a©*iIii 

L-fc®ft^ig©Tg,^t4i55.6 -c, t&mmmmmtu.5 

20 X10«/1C7?*ofc. 

[0 0 6 7] (10)^C, ^@K9^J;tf?6»«5<Z)i 
®£B3*#JI10©£®fcCu-Ni-P'&&a>iE>&:£JS3 

flSJIll©SffifcP£ 0.3/zm©SnJi£?g£ScLfc (0 2 
(c) #H, SnHfcOUTfciH^bftH) „ ^©f5E£77& 
te£(T©±5 7?;&3. BP*, S«*»ttMffil/7:V7h 
X-y^>^b, &V>7?, A Sfc 

ttflSLfc^, fttt«8g/l. StK-«y 0.6g/ 
50 1, ?x>&15g/L *IU >K^"hU7A29g/ 
I, *7&31g/K #Hffitt?fl 0.1g/l, pH=9 

©*®fcCu-Ni-P-&&A>Sfc-5J¥S 2.Bwmffltffci 
HSr^Lfc. 0.1 mol/ 1 *^77ftXX- 

1.0 mol/ 1 ?*g*»6SSpH=1.2 ©**»7 
' XSI&rjtSC, Sffi501C7?l^r B 1M»LTCu-SnS 
mSJS^-S", SOEft'fb«©*BfcJSS 0.3wm©SnS* 
igltfe (SnHfc-^TttH^LfcU) . 
[0 0 6 8] (ll)***»o#ffl»3»fflA, B£i):©j; 

40 znzvmvit. 

a. ±*m©«i**»&o€rffl««a©»» 

»^*2500) ©2596 7? U;Wt:&£35fi*8&, 
ttt/7- (^S^fiEia, 7D-«y?XM315 ) 3.15* 

sag, iffi&ai w>;7"38, s-65) o.saagp, n 

MP 4 3.6«*«*»»iB*Lfc. 
©. *UX-fJUJ!.7*> (PES) 12SSffl> X# 
^v^SI&^F (=»ffc««. 4?UV-#-JU) ©¥^S 
g 1.0/imS 7.2M^SB, ¥±^S^ 0.5Mm©fe©43. 
50 09SSgi5, S 5> C NM P 302SS&£?Sin 
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<3>. -T 3 ^/-JWWbJW (EIHftfiSl?, 2E4MZ-CN) 2fi 
£95, ftMttffl (IH3!Cffc¥Si, ^>y7i/» 211 
SB, m±*1&to#Wk* EAB) 0.2 3SSB, N 

MP 1.5lifCWMftl/]&. C*l6£rlS-LT±Ji 

[0 0 6 9] B. Tllffl©&&fg£?&oi*ffl«3&S!!©iaS! 

S, #^S2500) ©25567#'J;Hfci»£35S*8&, 
ttt/T- (*M^J«8. Tn->yi?XM315 ) 4fii 

i«iS*l s-65) o.5Mfig|5, nm 

P£ 3.6im«JBffl^lft. 

©. 3j?ux— ?-;^;p-7*> (PES) 12SS6&, x# 

^v-WSgfe^ (=»ft;rit«, #Uv-jS-;H ffl^fi 

g 0.5£im©fc©£ 14.492S95, 3 <E> 

fcNMP30a««««iQU bf-XS;UT«itffl^L. 

fc. 

©. < 5 ;MBft:sif!l (rastosiK, 2E4mz-cn) 2 a 
MSB, ftMtefti ^-fi, -fjW+a7 I - 

907 ) 2S»gB, %i*jft*i (B#<b*S3, DETX-S) 0.2 

nm p l.mmu^tuwm^vrc. cn 

[0 0 7 0] (12)WIH(ll)-t?PtSLfc*«)S*^*ffiS 
*3«B (ttflE 1.5-3.2 Pa - s) £Mmm#)i 
SUA 0te*5~20Pa- s) £, StgWMMt, jfi&n- 
;U3-^ftfflv»rft*U, *¥«*T?20»IBI»«l/T*» 

12b (2»«it) (0 2(d) #!&) . 

d <Z>«**!fj|12 bJilCtttSJ^bT* U X? U > 

[0 0 7 1] (13) ltf}fE«lF^JJgl2b LfcSKWffi 
85tfm«CDHHj&fffliiJ£*lfc:7:* 

^iSffi7jcffiCTiC<fct) 500mJ/cin 2 TStft 
Lfe„ uMDMDG®St?X7'!/-itt5^tl:J; 
0 , J$*Sfl8l2 b £85 m m <f> © A-f 7 *— <t: & £ RJ □ 
S^EfcLfc,, SSfc, Stta6tE*ffl«ffi*«<rK:T3000 
mJ/cm 2 T'SS^U 100 ttlW, ■?■©& 150"Ct?5 
WW©Sn»ft«lSS:TSCtCJ:0, 7th'7X77-i'^ 
A(clB3-r^^^*t^(c®tlfeB3P (A-f ^ft-r-JHMt 
ffl«P13) S=rr*»S35umffl«»SMi (JHHWIBtfi 
4KJB> 12bS#J«Lfc: (0 2(e) #$t) . &*3, A-f7 

[0 0 7 2] (14) /Vf 74c— JHBAJflHQ13««aU«: 
^nA»K19»IBI»fl|L, 

assftflsu +fni$$t (->:/u-f tttt k« 

[0 0 7 3] (15)fiM{bS!lS (fift^S3wm) £?t^ 
fcSffifcatU /^y7A»aS (7hf^S) 



(9) tfH¥l 1 - 2 6 6 0 8 2 

iff 

[0074] (i8)coai«c. me(i) hmmzLxm 

mtt>^%m&M&Ltz (0 3(a) #SS) . COi*, *6 
tifc, 

[0 0 7 5] (17)TfrJEO«3ttt«HB7-<;^ (H7-T7 

lit, 100mJ/cm 2 TS)tU 0 . 856&&:M> U A 
10 T^flftSaSL, f^l5/im©6oSUvXK6$S:Wfc 
(0 3 (b) #10 . 

[0 0 7 6] (18)&te, lW3H(l) fcR#CLT««?SBJe) 
^t^IL, »Sl5/im©«Df«»t3#lltl5*»)*U 

(0 3(c) #18) . 

[0 0 7 7] (19)»o#U'S?X M6*5 56KOHTi"l8l 

#PR£SU *l*»ffl«>o#fflll4t*»iBJ6o#»Sl5^e) 
39 ft£J?316//m©2g&[eIS§9 (A-f 7*— ;H7&*tf) 
£^f£Lfc (0 3(d) #88) . 
[0 0 7 8] (20)«ria(19)T*{*:llIS§9 

>y^r;l< 0.6g/l, ^X>K15«/1, M'J^lth 
U9A29g/l. *9R31g/l, JWffittftJ O.lg/ 

0K©SStCjP3 3 Mm©^-x-y^r;U- ij >*»6tt-5 
fifb)Bll*^fi£L7t. C©££, ft{fcJIll£E PMA 
(*3ex«»«f) T?#WL£i:£3, Cu 98mol56, Ni 
30 1. 5mol 56, P 0.5 mol56©fflfi£Jl:4Sbfc. ^LT5 
fOlfS^^L, O.laol/ 1 *Woft^X 

-l.omoi/ 1 ttmmmfcztezmnmzxw&ft^'g 

05Mm©XXB»i6o£Jf (fiL. XXflliS 

»-3#*Cr)^Ttt0^b*:Vi) . 
[0 0 7 9] (21) .M£(12)~(2O)©XS£»03g-r;i 
itiO, SSfc±B©HIW»)li«»)Bl2bt##:liIgS 
9 W7*-M7tW) ^lS^tHb, ^SE^a 
(0 4(a) #S§) o ^CTIl Hl^laieg 

[0 0 8 0] (22)— 7j> DMDGCg«!S-arfc60a*56 

©i7 i^^/-;i-y*v-y^^x^^->»8g (H*fl:*«) 

© X # ^ ->S50 56 * 7 * U JKtl L fc^7t-|4^f#© =f .JJ J 
V- (^TS4000) * 46.678*315, ^^Jlx^Jt/^ h 
>(Ci§^?$-yrfc80M*56 © h*7. 7 x 7 AIl#*y 
mm (i&<k>> ^ )IM, xfcfn-hiooi) 14.121SM85, 
-T 5 PV-Jimfctil (BSSftfigS, 2E4MZ-CN) 1.6 fifi 

50 s?, Sjttttyv-TJbs^^'j^yv- (a* 



17 

torn** R604 ) 1.5 HSS, Hi;<*tf7?UM; 

V — (**ttft;^B, DPE6A ) 3.0fifiSG, T9V)V9t 

xxf;n&»^^i/^ ! J>^i (#*«:«. #u 

7D-N0.75 ) 0.36m*»*g'&U ZCDU&fyJlZMls 
X^tmPhmtLX(D^ JViJ^r^T 1 -907 WVtjff-f*- 
S) 2.0fi£S^ «ii«ja£LT©DETX-S (S*ft^ 
K) SSKDMDG (vXfl/>^'J 3 

-^v^^x— i.o mmMZfiQTLT, *sx£25 

•CT?1.4±0.3 Pa - s ICPMbTtV^^-UvX 

fiKffl^tt, BlttKtt (XSCW-S, 
DVL-BH) 60rpmCO«-&ttn — ^— No.4, 6 rpm 01 

[0 0 8 1] (23)ME(21)T?#Snfc*BE»*«<&^ 

«or;^-> tfiisn&*S5 

fc«ftV;^-l>^X bg^3t£irT1000mJ/cm 2 0 
SWMTMWttU DMTG^«M31bfco S&IC, 80^1 
lOOTCT 1 KUB* 120X:T1P#Pp1, 150^^3^ 

iB©*fr-cm*»ab, /^F*##iiaLfc (Has 

200Mm) V;t^-Ui>X h»18 (»*20mn) 

[0 0 8 2] (24)&K1, VJ^-UyX MI18*»J*L 
fc2S*R*\ y*r)V30&/ 1 , *IU>ithU^ 

AlOg/K #X>fc^hy#A10g/l*>&£*pH 

= 5 0*«»=y^;v»t3*«t2O»iiB«»UT, r^n 

5 iimOr:yir;i.»^*Jil9ft3BJ*bfc. £ b 
>^&X^A75g/K ^X>lt h U ^ASQg/ 1 , & 

K93t;<z)&#T23#paasiLT, -y$-;i^&o#Mi9± 

^J?$0.03AtmO^i56^#B20^^b7 u Co' 
[0 0 8 3] (25)^LT, VJ^-l/vX M180HP 

tt^-xhsawbt 2oo c CTfU7P--r* 
fcA*>^2i^#-r^^s^u>hE^is^M3ib7 u c 

4(b) #S8) . teA/£<hLTte, XX 

[0 0 8 4] (JtRtfll) X^-^-JWcSMt^-X h 
{*y9%m&. DD^-Xh XAE1209 ) ft^^U- 

[0 0 8 5] ^©J:3K:UTttSLfc«ll[«l tit«« 



(10) «fR1¥ 1 1 - 2 6 6 0 8 2 
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10^iyu>hEISi:^^T; SX 100%> AX 1 
21<Cv 2«EE<7)£ftT 200P#P B 1&B^3PCT C/Wy 

fciC*, »«^-*h#«{fc4MBLT430* x;i/-# 
[0 0 8 6] 

20 [0 1] (a)-(f) tt, *»W<0*«yu>hE«tR* 

[0 2] (a) -(e) tt, *»S©#iyiJ>hi«ffiS 
»aST*XS<Z>H^^-rH-eSS. 

[0 3] (a) -(d) Ht, *»W©*JI^U>NE»«* 
lg5fit-£Xg<D-*SB£^T^T£3o 

[0 4] (a), (b) »i, *«i©*i^U >hE*R«£: 

1 S« 
30 2 Mfi ■ 

3 xji/— 3jN-;i/ 
4, u fflfbS 

6, 14 «&«88e>t>i§r]8t 

7, 15 

8 Xy^i/UvX K 

9 >»#[Ejg& 

10 

i2a mm%mm 

40 12 b HinttlBl&Kll (SHMM) 

13 n<i rut— )vmmu 

16 

17 AW7*-JP 

18 VJl/^-UvX hB 
19 

20 £<&o#H 

21 ts/ufcvo;/ (tt^«#) 



(11) 



#M¥ 1 1 - 2.6 6 0 8 2 



[HI] [02] 




